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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuyebHOMy mpeamery "buonorus" (manee - Ouojorus) Ha
YpOBHE cpeaHero obuiero oOpazoBanusi pa3zpaboraHa Ha ocHOoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanuny,
®I'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX IOJIOKEHU (perepanbHOil paboueill MporpaMmMbl BOCIIUTAHHUS.

VYuebnsiii npeamer «buonorus» yriayonaéHHoro ypoBHs uzydenws (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMITIOHEHTOB MpeaMeTHOU obnactu «EcrecTBeHHO-
Hay4HbIe npeaMeThl». CornacHo nojoxkeHusm GI'OC COO npodunbHbie yueOHbIC
OpeaIMEThl, H3ydyaeMble Ha YriayOJEéHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mubddepennpanun  00ydeHUsT Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOECIECYHUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IMM, cpeHUM MpodeCcCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX Y4YeOHBIX TMPEAMETOB JOJDKEH OBbITh OpPHEHTUPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/a4, CBSI3aHHBIX C TpodopueHTanmein o0yJaronmxcss W CTHMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOT'O 3HaHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIULNHON, YKOJIOTUEU, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" gaét npeacraBieHue o HeIu
U 337la4ax U3ydyeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE,
ompenensieT o00s3aTeNbHOE (MHBApHMAHTHOE) MPEIMETHOE COJEp)KaHUe, €ero
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMmaM, paclpeleieHue Mo KiaccaMm,
PEKOMEHyeT TMOCIE0BaTeIbHOCTh M3YyUEHUS YYEOHOro marepuana ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUNPEIMETHBIX CBSI3€H, JIOTMUKM Y4EOHOro mpoilecca,
BO3PACTHBIX 0COOEHHOCTEN 00yuaronxcs. B mporpamme 1o 6M0I0Truu peanu3oBaH
IPUHIUI IPEEMCTBEHHOCTH C U3yYEHUEM OHOJIOTMU HAa YPOBHE OCHOBHOT'O OOLIETO
oOpa3oBaHus, Oyarojaps dYeMmMy [MpOCMATpUBAECTCS  HAMNPABICHHOCTh  Ha
NOCJIEYIONIee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHUEHTHUPOBAHHBIX Ha
(bopMHpOBaHHE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  KOJOTMYECKOTO
MBIIIJIEHUS, IPEJCTABICHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHONICHUS K OKPY XKalollel MpupoiHoil cpene. B mporpamme mo 6MOI0THN TaKxKe
MOKa3aHbl BO3MOXKHOCTH YyueOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K TUIAHHPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUN OCHOBHBIX BUIOB Y4EOHO-
MO3HABATENIbHON JEATENIBHOCTH OOYyYaroIIMXCsl 1O OCBOCHHUIO COJEpKaHUS
Ounonornyeckoro o0pa3oBaHus Ha YPOBHE CPEHETr0 00111ero 0Opa3oBaHusl.

VYyebnsiii npeamer «buosnorus» Ha ypoBHE cpefHero ooiero oOpa3oBaHMs
3aBeplIaeT OMONIOrnueckoe 00pa30BaHKE B IIKOJIE U OPUEHTUPOBAH HA PACILIMPEHUE
U yriayOJieHre 3HaHU 00Yy4YaronInuXcs O AKUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHOU U



KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus»» Ha yrIyOJIE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIUXCS K TMOCIEAYIOIIEMY IOJIYYEHUIO
OMOJIOTMYECKOr0  o0pa3oBaHUsi B By3aX M OpraHu3alUsiX  CPEHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €0 COAEPKAHHS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUHW, TMONYYEHHBIX TIPU HU3YYCHUH  OOYyUYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3feOB OMOJOTUU HAa YPOBHE OCHOBHOTO
obuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJMy4arOT pa3Buthe. Tak,
paclIMpeHbl W YLIyOJieHbl OWOJOTrMYEeCKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YEJIOBEKa, OONIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTEIHHO BKJITIOYEHBI OMOJIOTHYECKUE CBEACHUS TTPUKIIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHA Takke HHTErparus OHOJOTMYeCKUX 3HAHHM C
COOTBETCTBYIOIIMMHU 3HAHUSMU, TMOJTYUYCHHBIMU OOYUYAIOMIUMUCA TPU H3YyUYCHHUHU
bu3uKu, XUMuH, reorpaduud 1 MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA TOAXOAbl K H3YYEHHIO OHOIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHeHus1 OMOJIOTUYECKOro pazHooOpasus mianeTsl. Tak, B 10 kimacce nzyvarorcs
OCHOBBI MOJIEKYJISIDHOM H KJIETOYHOM OHOJOTHUH, IMOPUOJIOTHU U OHOJIOTHH
pPa3BUTHS, TEHETUKU M CEJIEKUUHU, OMOTEXHOJOTUU M CHUHTETUYECKON Ouoyioruw,
aKTyaJIM3UPYIOTCSl 3HAHUSA OOydYaroluxcsi Mo OOTaHHMKE, 300J0TWH, AHATOMMHH,
¢uznonorun yenoseka. B 11 kiacce m3ydaroTcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
AKOJIOTHH U YUeHHue o0 Ouocdepe.

VYuebuniii mnpeamer «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHUE
0Oy4JaromMMHUCs OMOJOTUYECKUX TEOPUM U 3aKOHOB, MJIeW, IPUHIIUIIOB U MPaBuUJI,
JeXKAalllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO00pa3uu M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISIUH,
OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX TIOCTH)KCHHSIX, COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OUOJIOTUH, IPUKIAAHBIX aCleKTaX OMOJOTUYECKUX 3HAHUM. [[ns
pa3BUTHS M TOJJIEpKaHUS HMHTEepeca OOydaromMxcs K OMOJIOTMM Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUHU MPOrPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTE€YECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOIIeM.

Lenp n3yuenus yueoHoro npeamera «buonorus» Ha yriry0J€HHOM ypOBHE —
OBJIaJIcHNE  OOydYalNMMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHATEHOMN



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra u MNpuoOpeTeHHe YMEHHH
WCIIOJIb30BaTh TU 3HaHUS B (OPMHPOBAHUU MHTEpPECa K OMpeneneHHON 00IacTu
npoeccHOHaNbHON JIeATeTbHOCTH, CBSI3aHHOM C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOTr0 3aBeACHUS JIJIsl TPOIOIKEHUS OUOJIOTUUECKOT0 00pa3oBaHuUs.

JlocTmkeHne 1enu U3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yrayOiIEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIETYIOIINX 3aau:

OCBOEHHE O00YYarOIIMMHUCA CHUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIINIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MPaBHUJIaX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA; O
CTPOCHHHM, MHOTO00pa3uh U OCOOEHHOCTAX OHOJIOTMYECKUX CHCTeM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BII, OMOTEOIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIMUXCd C METOJaMM IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOYHOM OMOJIOrUH, SMOPUOTIOTUHN U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKIUU,
OMOTEXHOJIOTUM W CUHTETUYECKON OWOJOTHH, MMalCOHTOJOTUH, HKOJIOTHH);
METOJIaMH CAMOCTOSITEILHOTO TPOBEJEHUsI OHOJIOTMYECKUX HCCIEAOBaHUN B
Jabopatopud W B mOpupoae (HaOMroJeHHWe, U3MEpPEHUe, HSKCIECPUMEHT,
MOJICTUPOBaHUE);

OBNAZICHHE OOYyYaIOIUMHUCS YMEHHUSMH: CaMOCTOSTEIbHO  HAXOJIUTH,
aHAIM3UPOBATh W MCIOJB30BaTh OMOJIOTHYECKYI0 HH(POPMAIIMIO; TOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CUMBOJIMKOM; YCTaHABIUBATh CBSA3b MEXKIY
pa3BUTHEM OHOJOTUM U  COIMAIBHO-JKOHOMHUYECKUMU W OKOJOTHYCCKHUMHU
npobiieMaMy 4YeIOBEYECTBA; OICHUBATh IOCIEJCTBUS CBOCH NEATEIHHOCTH IIO
OTHOILIEHUIO K OKpY)Karolled NPUPOAHON cpene, COOCTBEHHOMY 3/0POBBIO H
3I0POBBIO0  OKPYKAIOIIUX  JIFOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npoduiiakTUKY WHGEKITMOHHBIX 3a00J€BaHUl, TIPaBUIa TIOBEJCHUS B TIPHUPOJIC U
oOecrieueHusi 6€30MacCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCS MHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
NpoIecCe 3HAKOMCTBA C BBIAAIOIIUMHUCA OTKPBITUSAMHA W COBPEMEHHBIMHU
WCCIICJIOBAaHUSIMA B OWOJIOTHH, pEIIaeMBIMH €0 TpobieMaMH, METOI0JIOTHEH
OMOJIOTMUECKOTO HCCIIEA0BaHNS, POBEACHUS YKCIIEPUMEHTAIBHBIX UCCIICI0OBAHUM,
penieHnsi OMOJIOTHYECKUX 3a7a4, MOJCITUPOBAHUS OHOJIOTHYECKUX OOBEKTOB U
MPOILIECCOB;

BOCTIMTaHHE y OOYYAIOIINUXCS IIEHHOCTHOTO OTHOIICHUS K XKUBOW MPHUPOJIE B
IIEJIOM U K OTJEBbHBIM €€ 00beKTaM U SBICHUSIM; (POPMUPOBAHHUE IKOJIOTUIECKOH,



TeHETUYECKOM IPaMOTHOCTH, 00IIIeH KyJIbTyphl TOBEACHUS B IPUPOJIC; MHTETPALIUU
€CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuoOpeTeHre  OO0ydYaloIUMHCS  KOMIETEHTHOCTM B  pallMOHAIBLHOM
IPUPOIOTIOIB30BAHUH (COOIIIOIEHUE TTPABHII TOBECHHUS B IPUPO/IE, OXPAaHBI BUJIOB,
sKOcUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOI'O 370pOBbS M 3/I0POBBS
OKpyXXalmux Jojeil  (cobmogeHuss wMep nOpodUIaKTHKKA — 3a00JieBaHUH,
obecrieueHrne O€30MAaCHOCTU JKU3HEACATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUsAX
OPUPOAHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME  YCIOBMM  JUIsI  OCO3HAHHOTO  BBIOOpa  0OyYaroIUMHUCS
WHJIMBUTyaJIbHOU oOpa3oBaTeIbHON TPACKTOPHHU, CIIOCOOCTRYIOIIEH
HOCTEAYIOWEMY NPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHIMBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriyOJIeHHOM
YpOBHE CpeaHero oo01mero oopa3oBanus, coctaBisier 204 gaca: B 10 ximacce — 102
yaca (3 gaca B Heento), B 11 kimacce — 102 yvaca (3 yaca B HEJENIO).

Ot60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHEeNU(PHUKU €ro CoAep)KaHWs W HANPaBICHHOCTH Ha
IPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHUS B OpPraHU3ALMSIX  CPEAHEro
po(eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeTBbHBIM YCIIOBHUEM MTPU 00YYECHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBIIAETCS TPOBEJIEHHWE JTAa0OpPATOPHBIX M MpakTH4eckux padoT. Takxke yuactue
00yJaronmxcs B BBITIOJHEHUH MPOCKTHBIX U y4eOHO-UCCIIEOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACIISETCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTePHAIILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

ConepxaHue mporpamMMsbl, BBIJIEIIEHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuUTUS
Ouonornu.  buonormdeckue HAyKM M HM3ydyaeMble MMH  TPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHBIE M TIOUCKOBBIE HAy4YHBIE WCCIEIOBAHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabsl mupa. Ilpodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHUEe OUONOTHUU B
MIPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEAULMHE, CEIbCKOM XO34MCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOBI.

JleMoHCcTpaLumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apsen, I'. Mengens, B. 1. Bepunanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H. .
Basunos, H. B. Tumodeen-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpYrUMU Haykammuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cucCTeMBI Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTh M YIOPAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpTaHU3alusl,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISPHBIA, KJIETOYHBIMH,
TKAHEBBLIN, OpraHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepuprit. Ilporecchl, TpoucXondiue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU KUBOTrO. JKH3HBb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

W3yuenue XuBBIX crucTeM. MeToasl Omosornueckor Hayku. HaOmromeHwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucuMon u
HE3aBUCUMOM TiepeMeHHOU. IInaHumpoBanme »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runorte3a. [lonsaTtue BHIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTatoB. [IpUyMHBI HCKaKEHUS Ppe3yNbTaTOB J3KcrnepumeHTa. llonsitue
CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel U cxeMbl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepum», «YPOBHU OpraHU3alld >KUBOUN
npuponb», «CTpoeHHe KUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepar, «Metoasl
U3y4E€HUs )KUBOU IPUPOIBDY.

O6opynoBanue: 1ad0opatopHoe 000PYI0BAHKE JIJIsl TPOBEACHUS HAOIIOICHU,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30BaHuE pa3IUYHBIX METONOB MpPH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHANbHAS eAWHHUIA KUBOTO. Mcropus
oTKpbITUs KileTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, IMeKTpodopes, METOI MEUYSHBIX aToMOB, Au(depeHITHATHHOES
HEeHTpU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHnue @urcuposanHvix
K1emoK. DIEeKTpOHHasi MUKpockonus. Kongoxanvnas muxpockonus. Bumanvnoe
(MpudicusHeHHoe) uzyueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHHE: CBETOBOM MHUKPOCKOIN, MHUKPOIPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

IIpakTnueckas padora «l3yueHne MeETONOB KJIETOYHON OMOJIOTHH
(xpomarorpadus, aekTpodope3, auddepeHnranbLHoe EeHTPUGYTrUpOBaHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poJib Kak paCTBOPHUTEIISI, PEAr€HTa, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuun. MuHepaibHbIe BEIIECTBA KIETKH, UX Onosornyeckast poJib. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorunyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl O6enkoBoi Mojekysbl. [lepBuunas
CTpYKTypa Oeika, TeNTUIHAas CBsI3b. BTopuuHas, TpeTW4YHasl, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypaums. CpoiictBa OenkoB. Kinaccupukauus  Oenkos.
buonornueckue pyHkunu 0enkoB. Ilpuonsi.



VYrneBoasl. MoHOCaxapubl, 1UCaXapu/ibl, OJIUTOCAXapUAbl U TOJIUCAXAPU/IBI.
OO0muii TUTaH CTPOCGHHUSA U (PUBMKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH YTII€BOIOB.

Jlunuast. I'mapodunsHo-rUapOPOOHBIE cBOMCTBA. Kitaccudukanus nMnumos.
Tpurnuuepunabl, QocPoaunuisl, BOCKH, cTepoujbl. buomornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MEMOpaH — TEeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYyITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JHK.
Buner PHK. ®ynkiuu PHK B kietke.

Crtpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, X (PYHKIIUU B
Kietke. /pyeue nykneozuompugpocgpamor (HT®). CexsenupoBanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPONEOMUKU.

CtpykrypHas Ouonorus: OMOXUMHUYECCKHE W OMO(MU3UUICCKHE HCCIICIOBaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Mooeruposarue
CcmpyKmypbol U QYHKYull OUOMONEKYN U ux Komniekcos. Komnviomepnolii ousaiin u
opeaHudeckull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHALO2O08.

JlemoHcTpanumn

[Toptpetsr: JI. ITonunr, {x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, O.
Coanrep, C. [Ipy3unep.

Junarpammel: «PacnipeiesieHne XUMUYECKUX JIEMEHTOB B HEKUBOU IIPUPOIEY,
«PacmipeienieHue XMMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEH.

Tabmuubr u cxembl: «llepuogmveckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYIb», «CTpoeHHE MOJIEKYII
yriieBojioBy, «CTpoeHue MOJIeKyn JUnuaAoBy», «HyKJIenHOBBIE KHCIOTHIY,
«Ctpoenue monekyasl ATDy.

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pPYAOBaHUE.

JlabopaTtopnas padora «O6HapyxkeHHE OETKOB C TOMOIIBIO KAYECTBEHHBIX
peakiui».

JlabopaTopHasi pabdora «VccienoBanue HyKJIEHHOBBIX KUCTIOT, BbIJICTIEHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumnel KIETOK: JyKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUs KJICTKHU.



CtpoeHune npokapuoTuYecKoi kieTku. Kinerounast creHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpPOCHHsI TETepOTpPOdHON W aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE DYKapuOTHUYEeCKOM KieTku. [lnasmaruueckas
MeMmOpaHa (miazManemma). CTpykTypa muiazMatudeckoin memOpanbl. Tpancnopt
BEIIECTB Yepe3 MIa3MaTHIECKyt0 MeMOpaHy: macCuBHbIN (AU dy3us, odmeruéHuas
muddy3us), akTHUBHBIM (MEPBUYHBIA W BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOUUTO3, (aronuto3. Dk3ouuto3. Knerounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PacTeHUM, rpuOoB.

[Hutomna3zma. [uto30me. [lutockener. JIBrxkenue muroriasMbl. OpraHouasl
kietkn. OrHOMeMOpaHHbIE OPTaHOUIBI KIETKU: dHAoIIa3MaTndeckas cetb (I11C),
anmmapat [onbIXku, IJHU30COMBI, HX CTpO€HHME U (QYHKIUU. B3auMocBs3b
OJITHOMEMOpPAaHHBIX OpPraHOUAOB KieTKU. CTpOoeHHE TPaHYJSIPHOIO PETHUKYJIyMma.
Mexanusm nanpasnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbBIN) SHAOIIA3MATHUECKUI PETHKYITYM.
Cekperopnas ¢ynkuust anmnapara [onbmxu. Moougukayua 6erkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ onvoxcu. TpaHCIOPT BEIIECTB B
KJIeTke. Bakyonu pactutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MHUTOXOHJAPUM,  ILJIACTHU[IBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHJpUW W 1wiactui. llepBuunsle,
BTOPUYHBIC U CJIOKHBIC TIIACTU/IBI OTOCUHTE3UPYIOMIUX IYKAPUOT. XIJIOPOILIACTHI,
XPOMOIIACTHI, JEUKOIIIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouapl kietku CTpoeHue M (QYHKIIUH HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Pubocomsl. IIpomesxcymounvie Qunamenmul.
MuxkpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Knerounbiit
neHtp. CTpoeHuMe U JABWKEHHE KIYTHUKOB M pecHUYEeK. MHUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvie 6eaku.

Anpo. Ob6onouka sapa, XpoMaTUH, KapHoIUIa3Ma, SAPBIIIKA, KX CTPOSHHUE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacmoiOKEHHE
XpOMOCOM B UHTEppazHOM snpe. Iyxpomamun u eemepoxpomamun. benaku
XpoMaThUHa — TUCTOHBI. JuHamukxa s0epHou o000n04Ku 6 Mmumo3ze. foephbiil
mpauncnopm.

Kinerounsie BratoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpersr: K.C. Mepexkosckuit, JI. Mapryiuc.

Tabmumbsl u cxeMmbl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOM  KieTkum», «CTpoeHue  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPpOKapUOTHUECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MMKpPOIpEenaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass paGora «l3ydyeHue CTpOEHUS KIETOK Pa3IMYHbBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHre cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopnass pabora «JlccrnepoBanue Ima3mosid3a W JACIUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuueckas padora «/3yueHne IBHKEHUS IUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccUMWIIALINS U IUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepoTpOHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. JHepreruueckoe oobOecrnieueHue kieTku: mnpeBpamienue ATD B
OOMEHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakIuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHH3M JICHCTBUS.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPraHUYECKUX KaTalin3aTopoB. bemku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DepMEHTAaTHBHBIX
peaKkiuii OT pa3IMYHbBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYeCKUX BelecTB B Kietke. DorocuHres.
AHOKcucenHbIll U OKcueeHHblll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yenmpa. Pomb XJI0pOIUIacToB B MpoLEcce
dotocunteza. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs- u CAM-munot
gdomocunmesa. [IponykTuBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3nudHbIXx PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHnEe (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuLUpyomue OaKTepuH, XKene300aKTepuu, cepoOaKTepHH, BOJOPOIHBIC
OaxkTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buabsl Opoxkenus. [IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HE.

AspoOHEBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTtenbHbIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHHE TTTFOKO3HI.

buonornyeckoe okuclieHHEe, WM KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUil B
npoleccax Onojgornyeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. duepeus memoparno2o epaouenma npomoros. Cunmes ATD:



paboma npomonuou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO TyTH OOMEHA
BEIIECTB Tepea aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y», « JHEPreTHIEeCKut 0OMen», «buocuaTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHE IJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «3yyeHne kKaTamuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanas3bl)».

JlabopaTtopnass pabGora «M3yueHue (GHepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JBIXaHH.

Tema 7. Haciiencrennasi uHgopmManus U peajn3anus eé B KIeTKe

Peakiiun mMarpuyHoro cunrtes3a. [IpuHIIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CHHTe3a. Peanusanus HacieacTBeHHOM nHpopMauuu. ['eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHTe3 PHK. IlpmHummnsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6nocuntese Genka.
VYcnoBust OuocuHTe3a Oenka. KoaupoBanue aMHHOKHCIOT. Posb pubocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusanus reHoma y
MPOKApUOT U 3YKapuOT. Peryisius aKkTUBHOCTH T'€HOB Yy MHpOKapuoT. l'mmoresa
onepoHa (®. Kako0, XK. Mano). Moarekyrapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HU U 0ONuUTaTHbIe Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, o6axmepuoghazos.
Obpamnasa mpauckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oeBanms 4enoBeka, XuBoTHbIX, pacternii. CITN /[, COVID-19,
COLIMAJIbHBIE M MEIUIIMHCKUE TTPOOIIEMBI.

Buounpopmamuxa: unmeepayus u anaruz oonvuux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCkuHiA.

Tabmuier u cxembl: «buocuaTe3 Oenkay, «I 'eHeTHUYECKU Koa», «BHUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA».

TeMma 8. ZKn3HeHHBIH MUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisinusa. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TIPOIIECCOB, MpoTeKalmux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [lpecunteTnueckuit  (MMOCTMUTOTHYECKHI),  CUHTETUYECKUH U
MOCTCUHTETUYECKUN (MPEMUTOTUUYECKUI) IEpUOIbl UHTEP(]a3bI.

Marpuunsiii cunte3 JJHK — permmukanus. [lpuamunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJIIEIBbHOCTD.
Mexanusm perukanuu JJTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTUll. JIUIJIOWAHBIA W
rariongHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBswie
XPOMOCOMBI.

Jenenue kietku — MuT03. CTauy MUTO3a U IPOUCXOISIIHNE B HUX MTPOLECCHI.
Tumer muto3a. Kapnoknsnes u tUTOKMHE3. buonornyeckoe 3HayeHne MUTO3a.

Perynsanuss MuTtoTHYECKOro LHMKIA KIETKU. [Iporpammupyemas KieTodyHas
ruoesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «lL{ugpposas
Ka1emkay — buoungopmamuueckue mooenu QyHKYuoOHUpOBaHUsl KIemKu.

JlemoHcTpanuu

Tabauupl U cxembl: «OKW3HEHHBINM IMKI KIETKW», «Mutosd»n, «CTpoeHue
xpoMocom», «Pemnmukanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOpEUIKA JTYKa.

JlaGopaTropnass  padora  «lI3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpENapaTax».

JlabopaTtopnas padora «HabGmonenre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPEIapaTax).

Tema 9. Crpoenue u GyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPTaHHU3MOB. OIHOKIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTHU CTPOCHUS U JKU3HEACATEIBHOCTH OTHOKIIETOUHBIX OPTaHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHBIC TPUOBI, OJHOKIECTOYHBIC BOJOPOCIHU, JAPYTrHUe
npoTucThl. KoNOHManbHbIE OPraHU3MBbI.



B3anMoOcCBs3p 4YacTel MHOTOKIJIETOYHOTO OpraHu3Ma. TKaHW, OpraHel H
cucteMbl opranoB. OpraHusM Kak eJuHoe 1esoe. ['omeocTas.

Tkanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOJALIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (PYHKIUH U
pAacHoJIOKEHUS TKAHEN B OpraHax pacTCHUH.

TkaHW XKMBOTHBIX M YEJIOBEKAa. THIbI )KUBOTHBIX TKAaHEW: DIIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PyHKUUNA U
pAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacTteHuid. Opra"sl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CKeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy:kHbIli 1 BHYTpeHHUH cKeneT. CTpOCHHE U THIIBI
COCIUHEHUS KOCTEH.

JIBkeHne  OpraHu3MoB. [[BH>KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBbl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblieyHas cucreMa. Pediekc. CkeneTHbie MBI U UX paboTa.

[Intanue opraun3mos. [lorionenre Boapl, yriaeKUCIOro raza i MUHEpalbHbIX
BElIeCTB  pacTeHHUssMu.  [Ilutanme  KuMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENbI
NUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHbie kenessl. IlnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue ;xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
KabepHoe u n€royHoe apIxaHue. J[pIxaHue MO3BOHOYHBIX KMUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTeMa 4YelnoBeKa. MeXaHW3M BEHTWIALMHU JETKUX Yy NTUL U
MieKkonuTaromux. Perymnsmus apixanus. JprxarenbHbie 00bEMBI.

TpaHCIIOPT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa IIO3BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparmieHus. DBOJIOLMOHHbBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u €€ peryJisiius.

Brinenenue y opranu3mos. Beizienienue y pactennil. Beigenenre y )KuBOTHBIX.
CokparutenbHble Bakyonu. OpraHbl BbiaeneHus. DOuiubTpanus, CEKpeuus u
oOpaTHOE BCAacChIBaHHE KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaelieHUd. CBS3b
IIOJIOCTH Te€la € KPOBEHOCHOM M BBIACIMTENBHOM cHCTEeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHOpBI
OaKTepHil M LUCTHI MPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XUMUYECKOM 3aIIUThI. OUTOHLIUABI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NOPOU3BOJHBIE.
3amura opranu3ma oT OojesHeil. UMMmyHHast cuctema denoBeka. KieTouHblii u
I'YMOpaJbHBIE UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierupUUIeCcKUui
UMMYHHTET. Teopusi KJIoHaIbHO-celieKTUBHOrO ummyHutera (I1. Dpmux, d. M.
bepuer, C. Toneraa). BocnanuTenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazmpaxxumocts u  perymsuuss |y OpraHusMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpPraHu3MoB. Takcucsl. Pa3ipa)xumMocCTh U peryisiuus y paCTeHUN.
PocroBble BeliecTBa U MX 3HAYCHHUE.

HepBhuas cucrema u pediekTopHas peryysiius y XKUBOTHbIX. HepBHas
cUCTEMA U €€ OTAEIIbl. DBOJIOLIMOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIC PE(DICKCHI.

['ymopanbHasi perysius U SHIOKPUHHAS CHUCTEMA >KMUBOTHBIX U YEJIOBEKA.
JKenes3pl 9HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. J[eficTBHE TOPMOHOB. B3aumMocCBA3b
HEPBHOW M SHIOKPUHHOU cucteM. [ umoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

IToprper: U. 11. I1aBnos.

Tabmuiet u cxeMbl: «OIHOKJIETOUYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopocnny, «baktepumny, «llpocreiimue», «Opranbl HBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEJIET YEIOBEKA,
«IIumeBapurenbHass cucrema», «KpoBeHocHas cucreMa», «/lpixarenbHas
CHCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CHUCTEMA,
«BpraenurenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbDY,
«Mmmynurer»,  «KumreyHomonoctHele», «CxeMa  NHUTaHUS  PACTEHUID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THAPHI»,
«Ctpoenne mnaHapun», «BHyTpeHHee cTpoeHue H0XAEBOro uepss», «HepBhas
cucteMa peio», «HepBHas cucrema gsArymku», «HepBHas — cucrtema
npecMmbikaromuxcs»,  «HepBras  cucrema  nTuny, «HepBHas — cucrema
MiIeKonuTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJIHOKJIETOUYHBIX
OpPraHu3MOB, MHKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU



HACEKOMBIX, UTTIOKOXKUX, KHBBIE DK3EMIUISIPbl KOMHATHBIX PAcTeHHM, repbapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET 4YeJIOBeKa,
00opy0BaHUE AJIs1 JEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia v 0elKoB Moj AelcTBrEM (GEepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALIMM OIBITOB IO U3MEPEHUIO KMU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIbIXaTeNIbHBIX JBUKEHUHN, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydueHue TKaHEel paCTCHUIN.

JlaGoparopHasi padora «l3ydeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHrne OpraHoB LIBETKOBOTO PACTECHUS».

Tema 10. PazmHokeHre U pa3BUTHE OPTaHU3MOB

®opmbl pa3MHOXKEHHUS] OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buasl  0Oecrosoro  pa3MHOXEHHUS:  [OYKOBAaHUE,  CHOPYJISIHS,
(dbparMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBeie kneTku, win ramersl. Meio3. Craauu
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornyeckuii cMbICI
Melo3a M TOJIOBOro Iporecca. Meio3 M ero Mecro B JKM3HEHHOM IUKIIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['amerorenes y »KuBOTHBIX. I10710BbIE JKEIE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaTtoreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOpeHre U SMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUTOIOTBOPEHUS: HApYKHOE, BHYyTpeHHee. [lapTenorenes.

NuauBuyabHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTUs — HAayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — 0Ona u3 2nauvix npoobiem dIMOPUOIOCULU.
Konyenyua mopgoecenoe u mooenu mopghozenesa. Craauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenmwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposannoe oOpobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIIKA).
3aknajka TUIaHa CTPOCHMSI JKMBOTHOTO Kak pe3yslbTaT HepapXUyECKHUX
B3aMMOJICUCTBUI TeHOB. BiusiHue Ha >MOpHUOHANIBHOE pa3BUTUE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbld nepuoa. IIpsmoe u
HempsiMmoe pas3BuTue. PaszBute ¢ wMeramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHOJOrMYeckoe 3HAUYE€HHE NPSIMOrO M HEMPSMOTO
pa3BUTHS, UX PACHPOCTPAHEHHE B MpUpoje. THUIBI pocTa XKUBOTHBIX. PaKTOPHI
PEryJIsiLuU POCTa JKUBOTHBIX U yesoBeka. CTaguu moCcTIMOPHOHAIIBHOIO pa3BUTHUS



y ’KMBOTHBIX U uenioBeka. [lepuoasl onTorenesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOrMYECKUE MPOIIESCCHI.

Pa3smHoxkeHnue u paszButue pacteHuil. ['amerodutr u cropodut. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue CIop B npoiecce meiosa. ['amerorenes
y pactenuid. OIIOqOTBOPEHUE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOMHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHmit. OOpa3oBaHue U Pa3BUTHE CEMCHH.

MexaHu3Mbl peryJisaluu OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. llneman.

Tabmuiel 1 cxembl: «BereratuBHOe pa3MHOXeHHE», «TuIbl Oecroysoro
pasMHOXEHUsD», «Pa3MHOXEHUE XJIaMHIOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHOXeHuEe TUAPBDY, «Meho3y, «XpoMocoMbl», «l'amerorenesy», «CTpoeHue
AWLEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «llpsmoe u
HENpsAMOE pa3ButThue», «Pa3Burue wmanckoro xyka», «Pa3Burue capanumy,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHHE y ILBETKOBBIX PACTEHUNY,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX U JBYIOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK
MOPCKOW KanycTbDy, «  KM3HEHHBIN LUK MXa», « KU3HEHHBIN [IUKJI NAIIOPOTHUKAY,
«KV3HEHHBIN UK COCHBD».

OO6opynoBaHUE: CBETOBOM MHUKPOCKOI, MHKpOMpenaparhbl SUIEKICTOK H
CIIEpMATO30HUI0B, MOJAENb «L UK pa3BUTHS JIATYIIKW.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuyeckass padora «BplsiBIIeHUE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHe OpraHoB pPa3MHOKEHHUS BBICIIUX
pPacCTEHHUID.

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U Pa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B PAa3BUTHUU T'E€HETHKH.
Pa6oter H. K. KonsiioBa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUUECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJbl  T€HETUKH: TUOPUAOJOTUYECKUM,  IUTOJOTHUYECCKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA.

JlemoHcTpanumn



[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Komsnos, H. .
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuubl 1 cxeMbl: «MeToibl TeHETUKI, «CXeMbl CKPEILIUBAHUS.

JlabopaTopnass padora «J/lpo3odpuna kKak OOBEKT T'E€HETUUYECKUX

HCCJIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3akoH

eAMHO00pa3us THOPUIOB MEepBOTo nokoiaeHus. [IpaBuino nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIIeIUIeHUs NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIMBaHus. | unore3a YucToThl raMeT.

AHanuzupytomee ckpemuBanue. [IpoMexyTOUHBIN XapakTep HaclleJOBaHUS.
Pacumiennenre npu3HakoB IIpY HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHUs IPpU3HAKOB. L{uToI0ornyeckre OCHOBbI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemieHHoe HacieaoBaHue mnpusHakoB. Pabdotrsl T. Moprana. CuerieHHOe
HAaCJICIOBAaHUE T'C€HOB, HApPYILICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbId Mojd. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMOcOoM. HacnenoBanue mpu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enoTum kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JEUCTBUE
resa. MHOXECTBEHHBIM aenu3M. B3auMoneincTtsue HeauleIbHbIX I'€HOB.
KommiiementaprnocTs. Onucras. [lonmumepns.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, a TAKIKE
(U3NONIOTUYECKUX  TMPOIECCOB, TOBENEHUS U  KOTHUTUBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTMueckue achekTbl KOHTPOIS H
M3MEHEHMS HACJIEICTBEHHON MH(OpPMAIMU B TOKOJIEHUSX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabnuupl u cxembl: «IlepBriif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHanuM3UpyROLIEe CKpeluBaHue», «HemnoaHoe AOMUHUPOBaHHEY,
«CuenyieHHOe HaclieIoBaHUE MPU3HAKOB Y Jpo30puibl», «l'eHeTuka moisay,
«Kapuotunm  dgenmoBeka», «Kapuotun apozodunby, «Kapuotum —nOTHIBD,
«MHOECTBEHHBIN aljIenn3M», «B3anMoieicTBue IreHOBY.

O6opynoBanue: MoOjAeNb s JEMOHCTpAlMud 3aKOHOB €IMHOOOpasus
rUOpUIOB TEPBOTO TMOKOJIEHUS W paclICIUIEHUs MpPU3HAKOB, MOJENIb s
JEMOHCTpPAllMM 3aKOHA HE3aBHCHMOIO HACJIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPAlUM CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHMKPOCKOII,
MuKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpELIMBAaHUS y APO30(PHUIBY.

IIpakTnueckas  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpELIMBAHUS y APO30(PUIBY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  (HOpMHUpOBaHMM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHASI.

MonudukanuonHas u3MEHUYUBOCThb. Pomb cpeast B (hopMupoBaHHUH
MOIU(PUKAIMOHHON M3MeHYHBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHBIN
pan u BapuarnmoHHass kpuBas (B. Moranncen). CpoiicTBa Moau(dHUKaAIIMOHHOM
M3MEHUYMBOCTH.

['eHoTHIIMUECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Bubl reHOTUNTMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeH03 M MOJIOBOM IIPOIlECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. PoJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JJHOrO BUIA.

MyTanmonHass HW3MEHYMBOCTh. BHIBI MyTanMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUMPOBaHHbIE MyTauuu. SaepHbie U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYecKHe W TMOJOoBble MyTauuu. [IpuynHbI
BO3HUKHOBEHUsS MyTanui. MyTareHel W WX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesinepHasi U3MEHUHUBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pONb  ONUSEHEeMUYeCKUx Qakmopos 8
HACIe008aHUU U USMEHUUBOCTNU (DEHOMUNUYECKUX NPUSHAKO8 V) OP2aAHUZMOS.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmumet u cxeMbl: «Buael  u3mMeHumBOCTHY», «MoauduKaoHHas
U3MEHUYHUBOCTEY, «KoMmOunHaTnBHas U3MEHYHUBOCTLY, «Metio3y,
«OmnonoTBopeHuey, «I eneTnueckre 3a00eBaHus YeIoBeKay, « BUabl MyTaluii.

OOopynoBaHue: XUBbIE U TepOapHbe IK3EMIUISIPbl KOMHATHBIX PACTEHMI,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(MUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psjga U
BAPUALIMOHHOW KPUBOW».



IIpakTuyeckass padora «Myrtamuu y apo3opuisl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4yesioBeKka

Kapuotun uenoBeka. MexayHapoaHas HporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3y4YeHHMSl TE€HETUKM  YEJIOBEKAa:  T'€HEAJOTMYECKU,
OJIM3HEIIOBBIN, LIMTOTCHETUYECKUIA, MOIMYJISALIMOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUA YellOBEeKa. [ €HHbIE U XPOMOCOMHBIE
00JIe3HH 4YeloBeKa. boJIe3HM C HAcleACTBEHHOM NPeapacroyioKEHHOCTHIO.
3HayeHuEe MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4eloBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTupoBaHue. CTBOIOBBIC
KJeTKU. [[OHSATHE «TEHETHYECKOTO Ipy3a». JTUUYECKUE ACHEKThl MUCCIEIOBAaHUN B
00J1acTU peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne ¢akTOpbl TMOBBIIMIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HUecKOMy U XUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIe cpeapl. ['eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MaTOJIOTHUSIM.

JleMoHCcTpaLumn

Tabmuiel u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3yueHUs] TeHETUKU
yesoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTuueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3sMoB

JloMecTukanus u cenekuus. 3apoKICHUE CEICKIINU U JOMECTUKAIIMU. Y YEHHE
H. U. BaBunoBa o lleHTpax HOpOUCXOXKIAEHUS U MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenekunu B CO31aHUU COPTOB PaCTEHUN U MOPOJ )KUBOTHBIX. COPT,
Mopo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSIZIOB B HACIEACTBEHHOM N3MEHYMBOCTHU
H. W. BaBumnona, ero 3uaueHue Jj1sl CEJICKIIMOHHON paOOTHI.

MeTtonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHINBU1Y AJIbHBIM. Ortansl KOMOMHAIIMOHHON CCJICKIIUU. Ucneiranue
NpOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C MOMOIIBI OUEHKHU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY € moMoIbio aHanu3a JIHK.

HcKycCTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJICKIIMOHHOW  paloThI.
PanuanimoHHbI 1 XUMUUYECKUN MyTareHe3 Kak MCTOYHUK MYTalMi Y KyJbTYpPHBIX
dbopm opranu3zmMoB. HMcmonb3oBaHHE TEHOMHOIO PEIaKTUPOBAHUS M METOJOB
pekomOuHanTHbIX JJHK a1t mosmydeHus ucXoqHOTro Matepuana Juisi CEJeKIUH.

[Tonyuenue MOJTUIUIIOUIOB. BuyTtpusugosas rUOpUIU3aIINSL.
bnu3kopojACTBEHHOE — CKpelnuBaHWe, WiM  WHOpuauHr.  HepojacTBeHHOe
CKpellMBaHue, Wik ayTopuauur. ['erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekiuu. OtganéHHas rudpunuszauus. [Ipeogonenue Oecrutogus



MEKBUIOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3enéHas
PesoIoOYUAY.

CoxpaHeHue U U3yUEHHE NTEHETUYECKUX PECYPCOB KYJIHTYPHBIX PACTCHUHN U X
JUKUX POJIMYEH NI CO37aHUsl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO35UCTBEHHBIX
KYJbTYp. H3yuenue, coxpaumenue u YNpasieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX  HCUBOMHBLIX 6 YEenax VAyHUUleHUs.
cyuecmsyowux U co30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM UYUCle C
NpUMeHeHUeM COBPEMEHHbIX Mem0o008 HAYUHbIX UCCIe008AHUL, NepedosblX Uoell U
NepCneKmuUBHbIX MexXHON02ULL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlyxssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuier U cxeMbl: «L{eHTpBI TPOUCXOXKICHHUS] 1 MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuii», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOWM N3MEHUYHMBOCTHY,
«MeTtonbl cenekuumny, «Otnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METO0B CEJICKIINU PACTCHUI.

IIpakTueckas padora «IIpuBrBKa pacTeHHI».

IKeKRypeusi «OCHOBHBIE METOAbI U JOCTHUKCHHS CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, TIEMEHHYIO bepmy,
COPTOUCIIBITATCNILHBIA  YYaCTOK, B TEIUIMYHOE XO3MMCTBO, B JIaOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILICHTPA)».

Tema 16. BuorexHo0rusi U CHHTeTHYECKasi OMOJIOTHS

OOBEKTHI, HCHOJIB3yEMbIE B OHMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpaguuroHHas
OMOTEXHOJOTHS:  XJICOOMEUCHHE, TOJYyYEeHHE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOJIeNIMe. MukpoOuonoruueckuii cuHte3. OOBEKThl MHKPOOMOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepIKaIllMX HE BCTPEUAIOIINECS B MPUPOAC OMOCUHTETUYECKHUE MTYTH.

Knerounass uHx)eHepusi. MeToapl KyJIbTypbl KJIETOK U TKaHEW PacTEHUH U
*KUBOTHBIX. Kpuobanku. Comarudeckass TruOpUAM3aNMUS W  COMAaTHUYECKUN
smMOpuorene3. Mcmonb3oBaHWE TaIlJIOWJOB B CEJICKIMUU pacTeHuil. [lonyuerue
MOHOKIOHANbHBIX aumumen. Fcnonv3osanue MOHOKIOHANbHBIX U NOJIUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOJIOTBOPEHHE. PEKOHCTpyKIus
ANIEKJIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJI TpaHCIUIAaHTALIMKU SIAEP KIETOK.



Texnonoeuu 0300po86nenus, Kyi1bmueUupo8aHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYTbMYD.

XpoMocOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHanTHbeIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrKeHns U EPCIIEKTUBBI XPOMOCOMHOM U TEHHOM MHKEHEPUH. DKOJIOTUYECKHE
Y 3TUYECKHUE MPOOIEMbl TEHHOW NHKEHEPUH.

Menumnuackue ouotexnosnoruu. [locrrenomuas nudposas menununa. [T11P-
JMAarHoCTUKa. MeTaOoJIOMHBIN aHalIW3, TEHOLEHTPUYECKUH aHajiu3 IMpoTeoMa
YyelloBeKa JJIA OLEHKH COCTOSIHHUSI €ro 310poBbs. Mcrosib3oBaHUE CTBOJOBBIX
kieTok. TapretHas Ttepanus paka. 3D-OunounmxeHepus mansg  pa3pabOTKU
GbyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3JaHHS KOMILJIEKCHBIX
TKaHEW COuYeTaHWEM TEXHOJOTUN TPEXMEPHOro OMompWHTHHTA W ckaddonaunara
JUISL PEIICHUS 3a/1a4 [IePCOHAIU3UPOBAHHON MEIULIUHBI.

Co3manue BEKTOPHBIX BAaKIMH C LEJbI0 O00eCleueHUs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBIIieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkuuonupoBanus PHK-conepskamux BUPYCOB, BBI3BIBAIOIMIUX 0CO0O OMACHBIC
3a00J1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpaLumn

Tabnuubl u cxemsl: «/Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxkeHepus», «['eHHass HH)KEHEepUs».

JlaGopaTopHasi padoTa «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IIpakTuueckas padora «IlomyyeHne MOJIOYHOKUCITBIX TPOLYKTOBY.

Jdkckypeusi «buotexHonoruss — BaxkHeWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

11 KVIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEIACTABJICHHH B
OouoJioruu

OBomtonmonHass teopuss Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas aesTenbHocTh Y. JlapBuHa.

JIBrxyuue cuiibl 3Bostonuu BUAoB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OPraHU3MOB, HACJICJICTBEHHAs HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunTeTnyeckoir Teopun dBomonuu (CTD). HelitpanbHas
Teopust sBomtounu. CoBpeMeHHas JBONIOLMOHHAS  OWoJorusa. 3HAYEHUE
IBOJTIOITMOHHON T€OpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdemoHcTpanuu



[Toptpersr: Apucrorens, K. JInanen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. Yerepukos, 1. . HImanerayzen, Ix. Xongein, /. K.
benses.

Tabnuiet 1 cxembl: «CucteMa xuBoi mpupo bl (1o K. Jlunnero)y, «JlectHuiia
XUBbIX cyiecTB (1o Jlamapky)», «Mexanusm (GopMUPOBAHMS TPUCTIOCOOTIEHUH Y
pacTeHuil u kUBOTHBIX (110 JIamapky)», «Kapra-cxema mapupyra myremecTBus Y.
HNapsunay, «Haxomku Y. [lapBuna», «@DopMbl OOprOBI 3a CYyIIECTBOBAHHUEY,
«IToponbl romy0Gei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIlIHUX >KUBOTHBIX», «Cxema oOpazoBaHusi HOBbIX BUJIOB (1o Y. [lapBuny)»,
«CxemMa COOTHOLIEHUS MABWXKYIIUMX CHUJ 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIFOLIMI.

Tema 2. MuUKpPOIBOJIIONMS U €€ Pe3yJIbTaThI

[Tonmynsinus Kak 3J€MEHTapHasl €quHULA 3BOMIOUUH. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTypbl mnonyisuuid. M3menenue
reHooH/la TOMYJSILMKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOpHl (IBUXKYIIME CUJIBI) HBOJNIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHuuBOCTh. [lpelid reHOB — ciiydaiiHbie
HEHaIpaBJICHHbIE U3MEHEHUS YacTOT ajljiesield B monysauusXx. DG@exT ocHoBaTE .
Ippexm Oymouiiounozo eopaviwka. CHudceHue 2eHemuuecKko2o pazHoobpa3us:
npuuunsl u creocmsusi. llposenenue s¢ppexma opeiigha eenos 6 6oabUWIUX U MATBLX

NONYNAYUSIX. Murpauuu. N3omanus OIS M: reorpaduaeckast
(mpocTpaHcTBEHHAas ), Onosiornyeckas (penpoIyKTUBHAS).
EcTtecTBeHHBIII 0TOOp — HampaBisOmMil Qaktop 3Bojouud. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JIBIXKYIIUWM, CTaOWIM3UPYIOUIUN, pa3pbIBAIONINI
(mm3pyntuBHbIN). [lomoBoit oTO0Op. BO3HWKHOBEHHE W HBOIOIUS COIMATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucrnoco6IeHHOCT, ~ OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOAIBOIOLIHH.
Bo3nukHOBeHHE TPUCTIOCOOICHUM y OPTaHU3MOB. ApoMOp(0o3bl U UANOATANTAIUH.
[Tpumeps! TpUCTIOCOOICHN Y OPTaHU3MOB: MOP(HOIOTHIECKUE, PU3NOTOTHIECKUE,
Oonoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTETBHOCTh  MPUCIIOCOOIECHHOCTH
OpraHU3MOB.

Bun, ero xputepuum u CcTpyKTypa. BumooOpa3oBaHMe Kak pe3yJbTar
MUKpO3BOJIIOIMU. M3omsanus — kiatoueBoid (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHMUS: aJJIONIATPUYECKOE (reorpaduueckoe),
CUMIIaTPUUYECKOE (2KOJIOTHYECKOE), «MTHOBEHHOE (monumionau3anus,
rubpuan3anus). JJmuTeasHOCTh IBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 5BOTIONIMOHHOM OMOJIOTHH B pa3pa00OTKE HAYYHBIX METOJOB COXPAHCHHUS
ounopaznooOpasusi. MUKPOIBONIONUS W KOIBOIIOIHUS TMApPa3UTOB U WX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasT M3MEHYUBOCTHY, «llomymsiimonHast
CTpYKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «JIpmxkymue
CWJIBI HBOJIIOLUNY, «DKOJIOrHYecKass M30JS1us MONYJAIUA ceBaHCKOM (openny,
«I"eorpaduyeckas U30JALMS TUCTBEHHULIBI CHOMPCKOU 1 INCTBEHHUIIBI 1Ay PCKOI,
«lTonynAnMOHHBIE BOJTHBI YUCICHHOCTH XUIIHUKOB MU KEPTBY», «Cxema AehcCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0pPHOBI 3a cyliecTBOBaHUEY, « UHTyCTpHUambHbIN
MenaHu3sM», <«OKuBble — uckomaembie»,  «IIOKpOBUTENBCTBEHHAass  OKpacka
JKUBOTHBIX», «lIpemynpexnaronias oOKpacka >KHUBOTHBIX», «DU3MOJIOTHYECKUE
agantanun», «lIpucnocoO6IeHHOCT, OpPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buma», «Bunasl-nBoHukn», « CTpyKTypa BUaa B mpupoie», «CrnocoOs
BUI000pa3oBanusy, «['eorpaduyeckoe B1ua0o00pa3oBaHue TPEX BUIOB JIAHIBIIIICH,
«IJKoNoruyeckoe BUI000pa3oBaHUE BHUAOB CUHUI, «llonmumionasl pacTeHuin»,
«KarmycTHo-peAeuHbIi THOPUI.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUIl U
3Bepeil ¢ MpUMEPAMH Pa3INYHBIX TPUCTIOCOOICHHM, YyUdesa NTHI] ¥ 3Bepeil pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJIM3KUX BHUJAOB, OOPA30BaBIIMUXCS PA3NTMUYHBIMU
criocobamu.

JlabopaTopHasi paGota «BblsBiIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUIa».

JladopaTopHasi padora «IIpucnioco0aeHNs OPraHu3MOB U UX OTHOCHUTEIIbHAS
11eJ1eCO00Pa3ZHOCTD.

Jlabopatopnas pabora «CpaBHeHHE BHJIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUION.

Tema 3. MakpodBoJirouus U €€ pe3yJibTarhbl

Meroasl u3ydeHMsT MakposBodonuu. [laneoHTomorMueckue  MeTObI
uzydeHus: odBomonuu. Ilepexomubie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpPraHu3MOB.

buoreorpadguueckue Metonbl u3ydeHus 3Bosronuu. CpaBHeHUE ¢GJIOphl U
dbayHbl MaTEepUKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emau. Bumabl-
SHJEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI M3yUCHUS
ABOJIONMU. ['€HEeTHYEeCKHME MEXaHW3Mbl HBOJIOINMHU OHTOIE€HE3a W TOSBJICHUA
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIC  OPTaHBbI.
PynuMentapuble  opraHbl W araBuU3Mbl.  MOJIEKYJISIPHO-TE€HETHUECKHUE,



OMOXUMHUYECKHUE U MAaTEMATUYECKUE METObI U3yUECHUS IBOJTIOLMH. | OMOIOTHYHBIE
reHbl. COBpeMEHHbIE METO/IbI TOCTPOCHUS (PUIIOT€HETUUECKUX JICPEBbEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOLIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) SBOJOIUU. [Ipunyun cmenvl yHKyuil.
HeoOpaTtumocTs 3BomonMU. AfanTuBHAs pajauauvs. HepaBHOMEPHOCTh TEMIIOB
IBOJIIOLIU Y.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromnep, 3. I'ekkens.

Tabnuiel 1 cxembl: «DuIoreHeTUUeCKUN psijl JOMIAIn», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punnodurs»y,  «CemeHHBIE
nanopoTHukm», «buoreorpaduyeckue 30HB 3emim», «Jlpeid KOHTHHEHTOBY,
«PenukThl»y, «HadanmpHble cTaguu SMOPHUOHAIBHOTO Pa3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aAHAJOTHUYHBIE OpPraHbl», «PyIMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbhI 4YEIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJICHUS 3BOJIIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJTFOLIMI.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpraHW3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenue U pa3sBUTHE sKU3HM Ha 3emJie

HayuHble rumoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOreHe3 H
naHcrnepmusi. JJoHaydyHble TPEACTABICHUS O 3aPOKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpoBeEpkeHUE onbiTamu .
Penu, JI. Cniannanuanu, JI. Ilactepa. [IpoucxosxieHne >xu3Hu U aCTpOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reosoruueckas) HSBOJIONUSA. XHUMHYECKas DSBOJIONUA. AOHOTEHHBIM CHHTE3
opraHuyeckux BemniectB M3 Heopranuueckux. Ombir C. Mumnepa u I'. FOpm.
O6pazoBanue nmoaumepoB u3 MonoMepoB. Koaiepsarnas runote3a A. M. OnapuHna,
runore3a nepBuyHoro OynpoHa JIk. XonneiHa, reHeTudeckass rumote3a [
Ménnepa. PubGozumsr (T. Yex) u runoreza «mvupa PHK» VY. T'mnbepra.
dopmupoBaHNE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

Hcrtopus 3emiin u MeTo bl €€ n3yueHus. MlckonaeMble OpraHu4ecKre OCTaTKHU.
['eoxpononoruss u e€ Meroabl. OTHOcUTENbHAs W AOCOJIOTHAsE FE€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasia: 30Hbl, 3pbl, IEPUO/IbI, FTTOXU.

HauanbHbie s3Tanbel opraHuueckor HBoMOUMU. [logBiIeHHE W HBOIOLUA
MEPBbIX KIETOK. DBOJIIONUSA MeTa0on3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT MEePBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.



[TpoucxoxeHrne 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE POUCXOKIACHHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOUUU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixon pacrenud Ha cymy. llosBiieHue CIOPOBBIX pacTeHUN U
3aBoeBanne umu cymu. CemenHble pacTeHus. lIponcxoxaeHue NIBETKOBBIX
pacTeHUN.

OCHOBHBIE STallbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TUNOB. [lepBble XOpHOBBIE KUBOTHBIE. JKU3HB B BOJE. DBOJIONUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntun. [lpunnun kmoueBoro apomopgdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasBurre ku3HM Ha 3emie IO 3paM M MEpUoJaM: apxeu, MPOTEPO30il,
najgeo30M, Me3030i1, kaliHo30i. OO0I11as XapaKTepUCTUKA KIMMaTa U T€OJIOTMYECKUX
npoueccoB. [losiBneHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTII€0Opa30BaHUE:
€ro yCIJIOBHUSA U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHS — 3KOJOTMYECKHE KPHU3UCHI mpouwioro. IIpuunnHel u
CJIEICTBUSI MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HUC, €r0
ocobennoctu. [Ipobnema coxpanenus: 6mopaznooOpaszusi Ha 3emIie.

CoBpeMeHHas cUCTeMa OpraHuYeckoro mupa. [IpuHIunel KiaccupuKanuu
oprann3MoB. OCHOBHbIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCcTpaLumn

[Toptpetsr: ®. Penn, JI. Cnamumanuanu, JI. [lacrep, . . Meunukos, A. U.
OmnapuHn, Ix. Xonaelin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmauupl 1 cxembl: «Cxema onbiTa @. Penny, «Cxema omnbita JI. [Tactepa mo
M3YUYEHHUIO CaMO3apoKIeHUs Kku3HuW», «Cxema ombita C. Mumiepa, I'. FOpwu»,
«JTanbl  HEOPraHWYECKOW  JBoMOUMM»,  «l'€oXpoHosOrMYeckass  mIKajiay,
«HauanpHble 3Tanbl OPraHUYEcKoOr 3BONMIOLUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema XUBOM mpHpoab», «CTpoeHHe BHpyCay,
«Apomopdo3sl pacteHuil», «PuHnopuTE», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHorokiietounbsle Bogopocian», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenus», «Oprassl HIBETKOBBIX PACTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3sl KUBOTHBIX», «IIpocteimuey», «KumeunononoctHeie», «llnockue
yepBn», «YUneHncroHorue», «PwuiObD», «3eMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnupy, «Miekonurtarommey», «Pa3BuTue )Xu3Hu B apXenuckou spe», «Pa3putne
JKU3HU B IPOTEPO3OUCKON 3pen, «Pa3Burhe XKU3HU B NAJICO30HMCKOU IpEy,
«Pa3BuTHe XKU3HU B ME3030MCKOU 3pey, «Pa3BuTHE )KU3HNU B KaHO30HMCKOHN 3pey,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPay.



O6opynoBanue: repObapuu pPACTCHHWM Pa3IUYHBIX OTMAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIa)KHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThl TIO3BOHOYHBIX dKMBOTHBIX, UyY€eJia IITUL] U 3BEPEH, KOJUIEKIUU
OKAMEHEJIOCTEM, TOJE3HbIX HCKOMAEMbIX, MYJISIKA OpPraHMYeCKUX OCTaTKOB
OpPraHHU3MOB.

BupryanbHas 1adoparopHas padora «MozaenupoBanue onsIToB Muiniepa—
HOpu no n3ydennro abMOTeHHOT0 CHHTE3a OPTraHNYECKUX COCTMHEHUI B TIEPBUYHOMN
aTMocdeper.

JlaGoparopHnasi padora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHHIA
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUSI MTO3BOHOUYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eja0BeKa — AaHTPOIIOT eHe3

Pa3znensl 1 3aaa4n aHTPONMOJIOTUH. METOIbl aHTPONOJIOT U H.

CraHoBJIEHHE TPEACTABICHUA O MPOUCXOXKJICHHHM YEJIOBEKA. PenmuruosHble
BO33peHusA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO YENOBEKA C )KMBOTHBIMU. CUCTEMATHYECKOE MTOJI0KEHHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMM:  CPAaBHUTEIBHO-
MOP(OIOTHIECKHE, AMOPHUOJIOTUYECKHE, (bH3H0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTIn4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CHUTHAJIBHOU
CUCTEMBI.

JIBxymue cuibl ((pakTOphl) aHTPOTOTeHe3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHoImIeHNE OMOJIOTUYECKUX M COUATBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJWM aHTpoIoreHe3a. PaHHHe YenoBEeKOOOpa3HbIE O0E3bSHBI
(IPOKOHCYJIBI) U paHHUE TTOHTHUBI — OOIIUE TIPEIKU YETOBEKOOOPa3HBIX 00€3bsiH U
JMo/1ed. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
M3TOTOBJIEHUS OPYAUU TpyAa. YelIoBeK NPAMOXOISIINN U MIEPBBIN BBIXOJ JIIOAECH 3a
npenensl Adpuku. YenoBek reitenb0eprekuii — o0l npeok HeaH 1IepTaIbCKOTO
YeJIOBEKA M YEJIOBEKAa pa3yMHOro. YemoBEeK HEaHJIEpPTaJbCKUN Kak BUJ JHOJCH
XOJIOAHOTO KiauMarta. YeJloBEK pa3yMHBI COBPEMEHHOI'O THIIA, JACHUCOBCKUUI
YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
MaJICOrCHOMHUKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISITUSIX
yeyioBeka. MyTaiMoHHBIN Tiporiecc W mojauMopdusM. [lomymnsiroHHbIE BOJIHBI,
Japeiid reHoB, murpauus U «3(PpQPexT ocHoBaTeNls» B MOIMYISLUUSAX COBPEMEHHOIO
YEJIOBEKA.



Yenoseueckne pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBCTpaJO-HETpOMJHAs  (PKBAaTOpUaibHAas),  MOHIOJOHIHAsS
(a3maTcko-amepuKkaHckas). Bpems u myTu paccelieHHsl 4elOBeKa MO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH  pacu3ma.
[TpucnocoONeHHOCTh YeIOBEKa K pa3HbIM YCJIOBHSIM OKpYXKAlOIIEH Ccpenbl.
Bnusiaue reorpaduueckoit cpeanl u aperida reHoB Ha MOp(OIOTHIO U (HU3HOTIOTHIO
YEJIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKON)
AQHTPOIOJIOTUHU.  ODBOJIIOIIMOHHAS ~ QHTPONOJIOTHST W Mal€OaHTPOIOJIOT U
YEJIOBEUECKHUX MOMYJIAIMA. bruoconuanbHble UCCIEIOBAHUSA MPUPOJIBI YEIOBEKA.
HccnenoBanre KOABOMIOUUHN OMOJIOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toptpetsr: Y. HapBuHn, JI. Jiuku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeToIbl aHTPOIOJIOTHIY, «I 0JTOBHON MO3I UeOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBbDY, «CKeNneT uenoBeKa M CKEJeT NIIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J|BUXKYyIIME CUIIBI aHTPOMOT€HE3A», « DBOIIOLIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPAMOXOAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubh»y, « KpomMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MYJISDKM — OKaMEHENOCTeH, MPEeAMETOB MaTepuaibHOM
KyJIbTYphl ~TPEAKOB 4YeNOBEKa, penponaykiuu (dororpadbum) kapTuH
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHUSI YEJIOBEKa,
doTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJEIb
yeperna 4eaoBeKa U yepera NMMIIaH3€, MOJIENIb KUCTH Y€JI0BEKa U KUCTH IITMMIIaH3E,
MOJIENIA TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnass padGora «V3ydyenme o0COOCHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHueckas padora «/3yyeHre F3KOJTOTMUECKUX aJanTalui YeJI0BEKay.

Tema 6. Dxosorus — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAAOPraHM3MEHHBbIX CHCTEM € OKPY KaloLe cpeaoi

3apokieHue U pazBuTHe dKojoruu B Tpyaax A. 'ymGonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amauu
9K0JIOTUHU. CBSI3b YKOJOTUU C IPYTUMHU HAYKaMH.

Metoasl skosoruu. IloseBbie HaOMOIEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpupoaHble U JabopaTopHbie. MojenupoBaHue B HSKOJOTHMH. MOHHUTOPUHT
OKPY KAaIOIEeH Cpeibl: JJOKAIbHBINA, PETUOHAIBHBINA U TJI00AIbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHWW I 4YeJOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M 4YenoBedecTBa ¢ mpupoaor. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.



JlemoHcTpanuu

[Toptpersr: A. I'ym6oasar, K. @. Pynee, H. A. CeBepros, D. I'ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3gensl skonmorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHTIA OKPYKalOUIEH Cpesibl».

JlaGoparopHas padora «3yuenue METOJ0B JKOJIOTUYECKUX
VICCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosornyeckue (PaKkTopbl U 3aKOHOMEPHOCTH UX naenctus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpOIOreHHsle. O0mme
3aKOHOMEPHOCTH ACHCTBUS dKojornueckux Qakropos. [IpaBmio munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTCHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak 3Kosnorudeckuid (axrop. JleiicTBue
pa3HbIX YYaCTKOB COJIHEYHOI'O CHIEKTpa HAa OPraHu3Mbl. DKOJIOITMYECKUE TPYIIIbI
pacTeHHil W JKMBOTHBIX [0 OTHOIICHUIO K cBeTy. CHUrHaimbHas pojb CBETA.
DoTONEPUOIU3M.

Temneparypa kak skonorudeckui daxrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [[oMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorudeckuil ¢aktop. I[lpucmocobneHusi pacteHwii K
nojJiep>kaHuio BojHoro Oananca. Kmaccudukamus pacTeHUN MO OTHOMICHUIO K
Boze. [IpucnocoOnaeHust )KUBOTHBIX K MN3BMEHEHUIO BOAHOTO PEXUMA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOWHHAsT ~ MOJINOYBEHHAsl,  BHYTpUOpraHuaMeHHas.  Du3MKo-XUMUYECKHE
0coOeHHOCTH cpefl oOuTaHusi opraHu3MoB. [IpucnocoOieHuss OpraHu3MOoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. Bueminue u BHyTpeHHHUE pPUTMBI. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Kuznennsie popmbl opranu3moB. [lonstue o sxu3HeHHo# hopme. JKu3HeHHbIE
dbopMbl pacTeHHil: AepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJICTHHE TpPAaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THJIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalausM,
KOMMEHCAIU3M (KBapTUPAHTCTRO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoOJielcTBUSL  (Tommueckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHHUSI.

JdemoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @akropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TerioKpoBHBIC
KUBOTHBIEC», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOTHUECKUE aaanTanuu
KUBOTHBIX», «Cpempl OOWTaHHsSI OpraHU3MOBY», «DBHOJOTHYECKHUE PUTMBDY,
«Kuznennsie Hopmbl pacTeHuil», « KusneHusie (OpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMa XBOMHOrO Jieca», «llenn nutaHus»,
«XUITHUYIECTBOY, «ITapazntnzm», «KoHKypeHnms», «CuMbmo3»,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTEHUH W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3JIUYHBIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUSI, repOapuu U KOJUICKIIMH TETUIONI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUW, yydelia MTHI] U 3BEpeil, repbapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHMs JaHHBIX T'PYIM, KOJUICKIIUHM KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpejax,
repOapuu W KOJUICKIIMM PACTEHUN M JKUBOTHBIX, OOJAJaOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUW JKU3HM, repOapuu u
KOJUICKITUU PACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi paGora «BpIsABICHHE TNPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopHasi paGora «BpIABICHHE MNPHUCIOCOOICHUNA OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPhD».

JlabopaTtopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUMN U3 PA3HBIX
MEeCT OOUTaHUS.

Tema 8. Dkoy10rusi BUA0B U MOMYJIANH

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOIMYJISLHH. [lonmynsimusa ~ Kak
Ounosnornyeckas cucreMa. Poiib HEOAHOPOIHOCTH CPeibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEHM OMOJI0TUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysauuii. OCHOBHBIE TIOKAQ3aTE€NM TMOMYJALMU: YHUCIECHHOCTb, ILJIOTHOCTb,
BO3pacTHAasi M TIOJOBas CTPYKTYpa, POXKIAAEMOCTb, MNPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIUSL.

DKoJloruyeckasi CTpykrypa nonyssiquu. OleHKa YUCIEHHOCTH MOIMYJISLHUU.
JluHaMmuka TOMyJSMA U €€ perynsius. buoTudeckuil MOTEHIHMAN TOMYJISIUU.
MopenupoBaHue JUHAMHUKU nomyssiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKHBaHUS. Perynsius YWCICHHOCTH TOMYJSIUNA: POJib (DaKTOpOB,



3aBUCAILINUX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUYECKUE CTPATEruy BUIOB (I- U
K-ctparerun).

[Tonatue 00 sKoOJOTMYECKOW HUIE BHaa. MectooOutanue. MHOTroOMepHas
Mozenb 3Kosiorndeckon HumM Jxk.M. XaruyuHcoHa. Pa3mepbl 3KoJIOrM4eckoun
Huiy. [loTeHnuanbHas U pealTn3oBaHHas HUIIU.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BHABI M HX JKU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UM Yy KEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: dx. Y. XaTunHCOH.

Tabmuubli u  cXembl: «DKOJOTHYECKHUE XAPAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHas  CTpyKTypa nonyisiquum», «Bo3pacTHble  nupaMuibl
nonyysiiun», «CKOPOCTh — 3acelieHUsT IMOBEPXHOCTH  3eMJIM  pa3InYHbIMU
opranuzmamMmn», «Mojeinb s3xonorndecko Humu [Jx. . XaTuuncoHnay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlabopaTtopHnas padora «IIpucnocobsieHus ceMsH pacTeHUHN K pacCEICHUION.

Tema 9. Ikos10rus co001IECTB. IKOJIOTHYECKHE CHCTEMbI.

CooOmectBa opranu3sMoB. buoneHo3 u ero crpykrypa. CBs3M MexIy
OpraHu3MaMH B OMOLIEHO3€.

OkocucteMa kKak oTkpbiTasi cucrema (A. k. Tencnn). OyHKIMOHAIbHBIE
OJIOKH OpPraHM3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u certu. AOHOTHYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B A3KOcucTeMax. KpyroBopoT BEIIECTB M MTOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHbIE MOKA3aTeNIHN HIKOCUCTEMBL. bruoMacca 1 mpoayKius. DKOJIOTHUECKUE
NUpaMUIbl YUCeNl, 0MOMAcChl U DHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HamnpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COO00IIEeCTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPONOTE€HHbIC BO3JICUCTBUA Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. buopaznoo0Opasue u moHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmemvbl 03€p U pek. IKocucmemvl Mopell U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arpo3kocuctema. ArpoieHo3. Paznuuus
MEKy aHTPOIIOT€HHBIMU U MPUPOJHBIMU SKOCUCTEMAMU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
bnopa u dayna. CunaHTpomnuzaius ropojickoil ¢ayHbel. buomorudeckoe u
X03STMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBHUI OPraHW3MOB B
sKocucteMax. Ponb kackaonozo sghghekma u 6u008-30uguxamopos (Kiouegvlx
61008) 6 (QyHKYUOHUpOoBanuu sxocucmem. IlepeHOC PHEPTHH U BEIICCTB MEXIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IOMYJISALMNA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUll PA3HbIX MUN0S8 HA CYOOP2AHU3MEHHOM,
OD2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeToaoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer w  cxembl:  «CTpykTypa  OWoleHo3a»,  «DKOocHUCTEMa

HMIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMWHOTO Jjecay, «DyHKIIMOHAIbHbBIE
IPYIIIBI OPraHU3MOB B IKOCHUCTEMEY, « KpyroBOpOT BEIIECTB B dKocUcTeMey, «llenu
nuTanus (macTOWINHAs, JAETPUTHAS)», «IKOJOTHYECKass MUpaMuia YHUCeD,
«IKonoruveckas nmupamujia OMOMacchDy, «IKOJOTHYECKAs] MUpaMuaa YHEPTUNY,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBieHue jeca mocie
noxapa», «JKocucrtema 03epa», «ArporeHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPTUU B arpoueHo3ey, «[Ipumepsl ypOboskocuctemy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTHuyeckas padora «/3yueHnue u onrucanre ypo0o3KOCUCTEMBI».

JlabopaTtopnass paGora «M3ydenuwe pazHOOOpa3usi MEJIKUX MMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBbIX 3KOCUCTEMAX.

IKCKYypcHsl «DKCKYypCHsl B TUIIMYHBIA OMOTeorieHo3 (B AyOpaBy, Oepe3HSsK,
eJIbHHK, Ha CYXOJIOJIbHBINA WM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYpcUsi «DKCKypCUs B arposkKocuctemy (Ha Mojie WId B TEIUIMYHOE
XO03MCTBO)».

Tema 10. Buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obOmemnanerapHas oOojouka 3eMIIH, TI€ CYIIECTBYET WIH
CyIlleCTBOBaJIa kM3Hb. Pa3zButue npezacraBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6uocdepst u e€ coctan. JKupoe
BELIECTBO OHochephl U ero PyHKIUU.

3aKOHOMEpPHOCTH cymiecTBOBaHus Omocdeppl. OcodeHHOCTH Onochepsl Kak
ro0anbHOM 3KocucTeMbl. JJuHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOTreOXUMHUYECKHUe IUKIIBI (YyTiiepoaa, a3oTa). PUTMUYHOCTG SBICHUN B
ouocdepe.



3oHansHOCTH OMocdepsl. [TorsTe 0 6Gnome. OCHOBHBIC OMOMBI CYIIIH: TYH/IPA,
XBOWHBIE JI€Ca, CMEUIAHHbIE W UIMPOKOJMCTBEHHbIE JI€Ca, CTENHU, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BICOKOTOPhs. Kinmmar, pacTuTenbHbIi U JKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUAJIA U
ounocdepHbIx QyHKIUHA.

JdeMoHCTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuiel 1 cxemsl: «['eocdhepsl 3emn», «KpyroBopoT azora B MpHUPOEL»,
«KpyroBopot yriepona B mpupone», «KpyroBopor kuciopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoze», «OcHOBHbIE OMOMBI cymmy, «KnuMarnueckue
nosica 3emany», «TyHapay, «Taira», «Cmemanusiii gec», «ILIupokoIuCTBEHHBIN
necy, «Crenby, «CaBanHay, «I[lycTeinsy, « Tponuueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpykam0Ias cpeaa

DKOJIOTUYECKHE KPHU3HChl M HX TMPUYMHBL. Bo3jaeiicTBue uenoBeka Ha
ouocdepy. 3arps3Henne BO3ayHON cpeabl. OxpaHa BO3ayXa. 3arpsa3HeHUE BOJHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3JCUCTBHE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OxpaHa
pPacCTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIBI OXPAHBI HTPUPOJIBIL.
Kpacubie knuru. Oco0Oo oxpansembie mnpupoanbie Tepputopun (OOIIT).
Bboranndeckue casibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U MPHUPOJBIL.
PanyionaibHOE ~ TPUPOJIONONIB30BAHUE W COXpPaHEHHE  OMOJIOIrMYECKOro
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIE TOCIECTBUS.

Pa3Butrie METOJI0B MOHUTOPHHTA PA3BUTHUS OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHvlie uccredo8anus nepexooa K pecypcocbepezaiouei u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusarowjue O00CMyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 u IKkocucmem. OcHosbl
IKopeadburumayuu dKocucmem U Ccnocooos 00pvOLI ¢ OUONOBPENHCOCHUSIMUL.
Pexoncmpyxyus MopcKux u Ha3emMHbIX 3KOCUCTNEM.

JlemoHcTpanuu

Tabnu1ibl 1 cxeMbl: «3arps3HeHne arMocdepoi», «3arps3HeHue ruapochepb»,
«3arps3Henue nouBb», «[lapaukoBbiit addexT», «Oco00 oxpaHseMble IPUPOIHBIE
TeppuTOopun», «MoAeIH yIpaBIsIeMOro MUpay.



O6opynoBanue: ¢oTtorpapuu OXpaHSEMBIX PACTCHHA M KXUBOTHBIX KpacHoi
kHuru Poccuickon @enepanuun, KpacHol KHATH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OoOy4YarolmuUMHCsL TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHHE O0YyYaroUUMUCS POCCUNUCKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTU
U CAMOONpENENEeHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHMOJIOTHUH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM WM HMCTOPUYECKUX TPATUIUN Pa3BUTHS OHOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMHU, MPUCYIIMMHU CHUCTEME
OHMOJOTMYECKOT0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS SKOTIOTUYECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb EIH U CTPOUTH KU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMBI 110 OMOJIOTHH TIOCTUTAIOTCS B
CIMHCTBE Y4YEOHOW ¢ BOCMUTATEIBHOM JCSATENIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3WLMU JUYHOCTH, MMATPUOTHU3MA H
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJMLMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXKaroLIeH cpele.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpenmera «buomorusy»
JOJKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTh 00YYaIOIIMXCSl pYyKOBOACTBOBAThHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAULMOHHBIM [IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMNbITA AEATEILHOCTA B MPOILIECCE PEANM3ALNUN OCHOBHBIX HAMNpPABICHUMN
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIEroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEH, yBa)KeHHE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPYECKOM JI€ATEIbHOCTH IPU CO3/1aHUH YU4E€OHBIX
MPOEKTOB, PEIICHUH Yy4YeOHbIX U TIO3HABATENBHBIX 3a/a4, BBIMOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TO3UIHUIO0 [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB TMpPH OOCYXICHWU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb POCCUUCKOM IpakIaHCKOU UJEHTUYHOCTH, TATPUOTU3MA,
YBAXXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH niepel PonnHoiu, ropaoctu
3a CBOM Kpal, cBOl0 PonuHy, CBOM $3bIK M KYJbTYpYy, MPONUIOE W HACTOSAIIEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJTHOMY HACJIEAMIO U MaMSITHUKAM MPUPOLBI,
JNOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHICKHX YYEHBIX B CTAaHOBJIEHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYEeHHs OWOJOTMHM B TO3HAHUM 3aKOHOB
OPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBA;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3ammure OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyalMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTEISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LEHHOCTEM CEMEMHON JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYasl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;

MTOHUMAHHUE SMOLIMOHANIBHOTO BO3/IEUCTBHUS JKMBOM MPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BUJIAaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S5) ¢usnuyeckoro Bocnutanus, GopMHUPOBAHMUS KYJIbTYPbI 310POBbS U
IMOIMOHATIBLHOTO 0JIarONnoJIyuns:

MOHUMAHUE U peaii3aius 3J0pOBOro u 6€30macHoOro oopasa xKu3HH (310pOBOE
UTaHUE, COOTIOICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATAaHCHUPOBAHHBIN PEKUM
3aHATHA W OTHObIXa, peryispHas (Qu3ndeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

MOHMMAHWE I[EHHOCTU TMPABUJ HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUSAX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCJECACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHUE [IECHHOCTU MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTb K AKTUBHOW JAESATEIIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATh TAKyIO J€ATEeIbHOCTD;

HWHTEpEC K pa3iMuHbIM cepaM mpoecCUOHATBbHON NeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp OyAywed mnpodeccuun H  Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIEC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K IPUPOE KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TIOCHCACTBUNA ISt
OKPYXaIoIIEN CPEeJIbL;

OCO3HAHUE TJ00ATBHOrO XapaKTepa 3KOJIOTMYECKHX MPOOJIeM M MyTel HX
peuieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMBbIE PU U3YUECHUN OMOJIOTHH 3HAHUS
U yYMEHHMS TpU PEIICHUH MpoOJeM, CBSI3aHHBIX C  paldOHAJbHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIOJICHHE  TpaBWJI  TOBEJAEHUS B IPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Ouochepsl);

aKTUBHOE HEMPUATHE JICHUCTBUM, TPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHON
cpelie, YMEHHE MPOrHO3UPOBATH HEOJArOMPUSITHBIE SKOJIOTHYECKUE TOCIEICTBUS
NPEeANTPUHUMAEMBIX JICMCTBUI U MIPEIOTBPAIATh UX;



HaJIMYKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHOM M COLIMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTb MHMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTAa B MOJHUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3bIKOBOW M YHUTATENbCKON KYJbTYpbl Kak CpencTBa
B3aUMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHuE creuupuky OUONOrMM Kak HAayKH, OCO3HaHHs €€ poju B
GbopMHpPOBAHUN PALMOHATIBHOTO HAYYHOT'O MBIINUICHUS, CO3/IaHUU IIEJIOCTHOTO
IPEeACTaBlICHUs 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPUPOJIbI, YeOBEKa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpELIEHUU MpodieM
COXpaHEHUs! IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJII COBPEMEHHOW IMBUIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPEeCypcHble  MPOOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEeH BBIXO/AA W3 II100aJbHBIX SKOJIOTMYECKUX MPOOJIEM U
oOecrieyeHusi  nepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OWOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIICHUSI OOIIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIIHMXCs, (GOPMHUPYEMOM
IpU U3y4EHUH OMOJIOTHY;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh MOJy4YyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHU SIBJIEHUN OKPYXAIOLIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHS HAa OCHOBE Hay4dHbIX (AKTOB U
UMEIOIUXCS JaHHBIX C IEJIbI0 TIOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKHE 3HAHMS IS
pelieHus Npo0OJIeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME LIEHHOCTH HAYYHOH JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATENBHOCTh HHINBUIYAIIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHMOJIOTUHU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yIbTaThl OCBOCHUS yuyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble JJis1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YYaAIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue, HabJoIeHne, U3MEPEHUE, IKCTIEPUMEHT U APYTHe); YHUBEPCAIbHbIE
yuyeOHble JeiCcTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE, PpETYJISATHBHBIC),
obecneunBaromue GopMrupoBanue GyHKIIMOHATLHOW IPaMOTHOCTH M COLIMAIbHOM
KOMIIETEHIIUH  OOYy4YalIIMXCSA; CHOCOOHOCTh OOyYaronuxcsi HUCIOJIb30BaTh
OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAbHbIE
y4eOHbIE IeUCTBUS B IO3HABATEIBHON U COLMATIBHON MPAKTHKE.

B pesynbrare uzydueHusi OM0JIOTMU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHuUs
y oOyuatomerocss OyayT c@opMHpOBaHbBl IO3HAaBAaTEJIbHbIE YHUBEPCAJIbHBIC
y4eOHbIE JEHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCaJbHbIC Yy4eOHbIE IEHCTBUA,
peryisiTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIEC EHCTBUS, COBMECTHAS JEATEIbHOCTD.

MetanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPAMMBI CPEIHEr0 OOIIEro
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBianenne YHHBepPCAJIbHBIMHU y4eOHBIMU MO3HABATEeJIbHBIMH
NefCTBUAMU:

1) 6a30BbI€ JJOTHYECKHE JeiiCTBUS:

CaMOCTOSATENIbHO  (OPMyJNIHpPOBaTH M aKTyaJIU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHWHM 3HAHWW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3za, cMHTE3a, CpaBHEHHUsI, KjlaccupuKaim, 0000IIEeHNs ), pACKPHIBATH CMbICI
OMOJIOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh
CBSI3M C JIPYTUMHU MOHATUSAMH);

ONpENENATh LEIN JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH UX
JNOCTHIKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOH IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTUH), BBIABISATh 3aKOHOMEPHOCTHM M TPOTHUBOPEUUS B pPacCMaTpPUBAEMBbIX
SBJICHUSIX, (DOPMYJIMPOBATh BHIBO/BI U 3aKIIOUCHMUS;

PUMEHSTH CXEMHO-MO/JIETIbHBIE CPEICTBA ISl TPEICTABICHUS CYIIECTBEHHBIX
CBA3€l M OTHOLIEHWH B H3y4yaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POJA, BBISBICHHBIX B Pa3idMYHBIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



pa3padarblBaTh IUIAH PELICHHUS NPOOJEMBbI C YYETOM aHadu3a MMEIOLIUXCS
MaTepualbHBIX U HEMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJsIM, OLIEHUBATh PUCKH MOCIEACTBUN AESATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYaIbHOTO
Y KOMOMHUPOBAHHOI'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJIEHUE TPU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIIE0BATEIbCKON U MPOSKTHOM AESITEIIbHOCTH,
HaBbIKAMM  pa3penieHusi MpoOsieM, CHOCOOHOCTBIO UM  TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJb30BaTh pPAa3jIMUYHbIE BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MPeoOpa3OBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYalLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dbopMupOBaTh HAYyYHBIH TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeSATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [PUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh THUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUM, 3a7]aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh TIOJYYEHHBbIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIATh LEJICHAIIPABICHHBIN TOUCK IMEpeHoca CPEeACTB M CIOcOo00B
JENCTBUA B MPOGECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENBbHYIO M MPAKTUYECKYIO0 OOJacTH
XKU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE HJEH, MpeJiaraTb OpUTrMHAJIbHBIE MOJXOJbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAINH (TEKCTE yueOHOTr0o
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OHOJOTMYECKHX CIoBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3UpOBATH
MH(OPMAIMIO Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEIPOTUBOPEUHBOCTb;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TIOUCKE U
otOope Omosornyeckor MHGOpMAIMK, HEOOXOAUMON IS BBITIOJIHEHUS Y4EOHBIX
3ajay;

npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO WCITOJIb30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
ounosorndeckoi nHbopManuu (Cxemsbl, rpadyKu, THarpaMMbl, TAOJIUIIBI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBa TpH paboTe C
Ononornyeckoi uHPOpMaNUeW: TPUMEHATh XHUMHYECKue, (Qusndyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (OPMYJbI, ab0OpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3aUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSAMM:

1) obmeHue:

OCYIICCTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM TUCKYCCHU TIO CYIIECTBY OOCYXmaeMol TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJIHCHUS TIpeJjiaraeMon
3a/1ay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN IPYTUX YYACTHHUKOB
JIMajora Uin JUCKYCCUN);

pacmo3HaBaTh HEBepOaTbHBIE CpeAcTBa OOIIEHWS, I[MOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlui,
YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBOKHUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHJIUBUIYaIbHOM
paboThI MPU PEIICHUN OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YICOHOMN 3a/1a4H;

BBIOMpPATh TEMATUKy M METOJbI COBMECTHBIX NEHUCTBHMA C Y4E€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;

NpPUHUMATh IEJIA  COBMECTHOM  JCATENHHOCTH, OPTaHW30BBIBATH W
KOOPJMHHUPOBATh JICMCTBUS 10 €€ JOCTHIXKEHUIO: COCTABJISITH IUJIaH JCUCTBUU,



pacrpenensaTh pojd C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAX/I0I0 yYaCTHUKA KOMaH/Ibl B OOIIHiA
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OLEHMBAaTh UJEHU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B PAa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TMPOOJIEeM M UX
peIIeHus B )KU3HCHHBIX U YIYCOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAaX IO OTHOLIEHUIO K >KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATH [MO3HABATENIbHYIO JI€SITEIbHOCTh, BBISBISATH
npoOeMbl, CTaBUTh U (HOPMYIHUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTENbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBbI C YIETOM UMEIOLITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEITOYTCHHUI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelIeHHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HBIX 00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUM M MBICIHUTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peICKCUM JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PELIEHUS MO HUX
CHUIKEHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTMX TNpU aHaJIN3€ pPe3yJIbTaToB
NEATEIbHOCTH;



3) npuHsATHE ce0s U APYTUX:
OPUHUMATh ceOsl, MIOHMMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
IPUHUMAaTh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPaBO JPYrUX HA OMIMOKHU;
pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C O3ULIUU JPYTOro YeJOBEKa.
IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pE3yNbTaThl OCBOCHMSI COJEP)KAaHMUS YYEOHOro MpeameTa
«buonorusiy Ha yriayOJ€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOOecrnedyeHue
npoduibHOro  oOydeHust  oOydaroruxcst  Owomoruu. OHHM — BKIIIOYAIOT:
cneruuyeckue sl OMOJIOTUM HAYyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETALMH U MPEeoOpa30BAHUIO 3HAHWM, BUbI JEATEIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKXKE B
peaIbHBIX KU3HEHHBIX cUTyalusx. lIpenMerHbie pe3ynbTaTsl MPEACTaBICHBI MO
rojlamMm U3y4eHus.

[IpenmeTHble pe3yNbTaThl OCBOEHUA yueOHoro mpeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWUU ECTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
NMO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH T[poOJeM  palMOHaIBLHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Omosoruu;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAraloNue OUOJIOTHYECKHE TEPMHUHBI W TOHATUSA (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJISIIUs, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerouynas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenactBeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUI ), 3aKOHBI (€MHOO0pa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHUS, PAcCUICIUIEHUsI, YUCTOTHl T'aMET, HE3aBUCUMOIO
HacienoBanuss ['. MeHaens, TOMOJOTMYECKUX PpAJOB B  HACIEICTBEHHOMN
u3menuuBoctu H. Y. BaBunosa), npuHuumb! (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOTO TO3HAHUSI, HUCIIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, HM3MEpPEHUE,
HaAOJII0ICHHE, SKCTICPUMEHT);

yYMEHUE BbIICTATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepuid, rpuOOB, pACTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pACTE€HHI, JKMUBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIONUX B OPTaHW3Max PAcTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHUYECKHUX
MPOIIECCOB: OOMEHa BEMHIECTB (MEeTaboNIM3M), MPEBPAIEHUs YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpOPHOTO TUIOB MUTAHUSA, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€i03a, TaMEeTOTeHe3a, YMOPUOTEeHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXXEHUsS,  HWHIWBUIYaTbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJCHCTBHSI T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXIy OpPraHOWJAMH KIETKH U WX
GyHKUUAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW U WX QYHKUUAMH, MEXKITY
OpraHaMd W CHCTEMaMH OpPraHOB y pPAaCTCHMM, >KMBOTHBIX M YEJIOBEKa U WX
GYHKIASIME, MEXIY CHCTEMaMH OpPraHOB M WX (DYHKIUSAMHU, MEXKIY 3TallaMH
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IMKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHUNOM U (HEHOTUTIOM, (PEHOTUIIOM U
(dbakTOpaMu cpesibl OOUTaAHUS;

YMEHUE BBISBJIATh OTIMYHUTEIIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHMi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JJIsl J0Ka3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHE peliaTb OMOJIOTUYECKUE 3a]]a4H, BBISBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3U M@Ky UCCIIETyeMbIMI OMOIIOTHYECKUMHU TIPOIIECCAMH U SBICHUSMU, 1E€IaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTaTOB;

yYMEHHUE BBINOJIHATh JIA0OpATOPHBIE M MpPaKTUYECKUe padoThl, COOMIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIHpYs I€Jb HCCICIOBAHUS, AHATU3UPOBATH IOTYUYCHHBIC
pE3yNbTATHI U ICTIATh BHIBOBL;

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIENOBATEIHCKON paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  pe3ylbTaThl HAa  YUYEHHYECKHX
KOH(DEpEHITUSX;

YMEHUE OLIEHUBATh OSTUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B
o01acTv OMOJIOTUHU U MEAUIIMHBI (KJIOHHPOBAaHKE, UCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaNpaBJIeHHOE W3MEHEHNE TeHOMA M CO3JJaHiE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP OyAylied MNpogeccuoHaIbHON
JESTETHPHOCTH B 00JacTH OWOJIOTHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YIayOsTh MO3HABATEIbHBIH
WHTEpEC, HAIIPABJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUSl B OpraHU3alUsIX CpPETHETO
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUs.



[IpenmeTHbBIC pe3yabTaThl OCBOCHUSA ydeOHOTO TpenMera «buonorus» B 11
KJjlacce NOJIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUW O MeCT€ U pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB TMPHUPOJABl M PEUICHUH SKOJOTHYECKUX
npoOsieM 4YeloBEYeCTBa, a TaKKE€ B PEIICHUH BOMPOCOB PALMOHAIBHOTO
PUPOOTIONH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TIOHUMAaHWE CYIIHOCTH OCHOBOIIOJIATAIONINX OHWOJIOTHYECKUX
TEPMUHOB M TOHATHHA (BHUI, IKOCHUCTeMa, Ouocdepa), OMOIOTHYECKHUE TEOpUHU
(aBomonnonHas teopust Y. JlapBuHa, cHHTETHYECKAs TEOPHs IBOJIOLNH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsx 1 HanpasieHusx sBomtonuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoapimeBoro cxoacrBa K. M. boapa), mpaBuna (muammyma HO. Jlubuxa,
AKOJIOTUUECKON THUpaMUbl JHEPTruM), TUmoTe3bl (rumoreza «Mupa PHK» V.
['unbepra);

YMEHHE  BJIaJeTh  OCHOBHBIMH  METOJlaMH  HAy4YHOrO0  TO3HAHWI,
UCIIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIEI0OBAHUAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISIBICHHUS |
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IIPUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdephl, CTAOUIU3UPYIOMIETO, IBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJIIONATPHUECKOTO U CUMIATPUIECKOT0 BUI000pa3oBaHus,
BIUSHUS ~ JBWKYIIUX  CHJI  DBOJNIOIMM  HAa  TeHOGOHJ  TOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHMW3MOB K cpejie 0OUTaHMsI, YepeOoBaHus HAINpaBiICHUI
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOLECCAaMU HBOJIOLUH,
JBIDKYIIMMH CHJIAMH aHTPOIOre€He3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMTENIbHBIC  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, aOUMOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOILIECTBax,
AHTPOITOIE€HHBIX U3MEHEHUN B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpe/ibl OOUTaHUS, €IUHCTBA



YeIIOBEYECKMX pac, HEOOXOJUMOCTH COXpAaHEHHS MHOrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIOBUS COCYIIECTBOBAHUS MPUPOIBI U YETIOBEUECTBA;

yMEHUE peliaTb OMOJIOTHYECKUE 3a/1a4H, BBISBIATh IPUUNHHO-CIICICTBEHHbBIC
CBSI3M MEXJTy UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JEIaTh
BBIBOJIBI U TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJTHATL JIA0OPATOPHBIE W TPAKTUYECKHUE pPabOThI, COOMIOAATH
mpaBuiIa mpu padbote ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAIbLHBIMU
cpeacTBamMu, (QOpPMYIUpPYs 1eJdb HCCICJOBAHMS, aHAJM3UPOBATH IOJYYCHHBIE
pE3yNbTATHI U ICJIaTh BEIBOBL;

yMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIECIOBATEIHCKON paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyONMYHO  TPENCTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHHYECKUX
KOH(epeHIHUsX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHNHN JKU3HU, YEITOBEKA
U YEIOBEYECKUX pac, O MPUYHMHAX, MOCIEJACTBUAX M CIOCO0aX MPeIOoTBPAICHUS
ri100aabHbIX K3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIM BBIOOP OynyIied npodeccuoHAIbHOM
NEATETHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IIPUPOIOTIONBE30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUH, CEIHCKOTO XO3SHCTBA, MHUIIECBOU
MPOMBITIVICHHOCTH, YTIyONIATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEW  mpodeccu U MPOAOHKEHHE
OHMONIOrMUecKoTo 00pa30BaHUs B OpPTaHM3AIMIX CPEAHETO MPOPECCHOHATHLHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne i/

o O A W DN P

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3feoB U TeM NPOrpaMMbl

buoinorus kak Hayka

JKuBble cucTeMbl U UX U3yUYEHUE
buonorns kaeTkn

XUMUYeCcKask OpraHu3alus KICTKA

CtpoeHue u QyHKIMH KIETKH

OOMeH BelecTB U peBpallleHue SHEPTUU B KIIETKE

HacnenctBennas nadopmanus u peanusanus € B

KJIETKE

JKu3HeHHBIN MK KIETKH

CtpoeHue U QyHKIIH OpraHU3MOB
Pa3zmHoOXeHUE 1 pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HAaCJICACTBCHHOCTHU U
HN3MCHUYMUBOCTU OPTraHN3MOB

3aKOHOMEPHOCTH HACIIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

['eHeTHKa YenmoBeka

Cenexuusi OpraHu3MoB

buoTexHoM0THS U CHHTETHYECKas! OUOJIOTHS

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bce KourtpoabHbIe
ro padoTbI

10

B~ B WO O

102

IIpakTHyeckue

padoThI

0.5

0.5

1.5
1.5

0.5

0.5

13

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl



11 KITACC

Ne i/

9

10
11
12

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

3apoxACHUE W PA3BUTHE IBOFOIIMOHHBIX
MpeJICTaBICHUN B OMOJIOTUI

Mukpo3Botonus U €€ pe3yJibTaThl
MakposBountonus u €€ pe3ybTaThl

[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
3emiie

[IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHE3
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSX

OpPTaHWU3MOB M HAaJIOPTaHU3MEHHBIX CUCTEM

C OKpYXKaloleu cpeaoi

Opranusmsl 1 cpeia 0OUTaHUs

DKOJIOTHS BUJIOB U MOIMYJISIINI

DKOJIOTUA COOOILIECTB. DKOJIOTUIECKUAE
CHUCTCEMBI

Buocdepa — rmobanbpHast SKocucTeMa
UYenoBek 1 OKpysKaromas cpea

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

14

15

10

12

102

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne

wn Tema ypoka

buosnorus kak KOMILJIEKCHasI HayKa U KaK
4aCTb COBPEMCHHOI'O O6H.[€CTB8.

JKuBrle cucTEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM

HcTopust OTKpHITHS U U3YYEHUS KIIETKH.
Kiterounas teopus

Mertonasl MOJIEKYJIAPHON U KJIETOYHON
ounonoruu. [Ipaktuueckas padbora
«M3yueHne MeTo10B KJIETOUYHOU
ouonorun (xpomarorpadus,
anekTpodopes, muddepeHnranibHoe
nentpudyruposanue, [111P)»

6 XHUMHUYECKUI COCTAB KIIETKH

MI/IHCpaJ'ILHBIe BCIICCTBA KJIICTKHU, UX
ouojoruyeckas POJib

OpraHuuecKye BeIecTBa KIeTKH —
oenku. JlaboparopHas pabota
«OG6Hapy>xeHHe OeTKOB C MOMOILBIO
Ka4eCTBEHHBIX PEaKIHi»

CoiicTBa, KIaccupUKayi U GYHKIUU
OenKoB

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

0.5

0.5

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15
16

17

18

19

20

21

Opranndeckue BEIeCTBa KIETKH —
YIJIEBOJIBI

OpFaHI/I‘IeCKHC B€IICCTBA KIICTKH —
JIUITUABI

Hyxnennoseie kucnotsl. JJHK u PHK.
Jlaboparopnast pabora «MccnenoBanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [Ipyrue
nykineozuarpudocparsl (HTD)
CexBenupoBanue JIHK. Meroabl
IF€HOMUKH, TPAaHCKPUIITOMUKH,
IIPOTEOMUKH

MeToapl CTPYKTYpHO# OMOTOTHH

Tunel knetok. [Ipokapuornyeckas Kierka
CrtpoeHune 3yKapuoTHYECKOM KIIETKH.
[TpakTuyeckas padora «M3yueHue
CBOMCTB KJIETOUHOW MEMOpaHbD»
[ToBepXHOCTHBIN anmapaT KJIETKU
OnHOMEMOpaHHbIE OPraHOM bl KJIETKH.
[TpakTrueckas pabora «3yuenue
JBIKCHMSI LIUTOIUIa3MBbl B PACTUTENBHBIX
KIIETKaX»

ITosryaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOHJIpUH, IacTu bl JlabopaTtopHas
pabora «MccnenoBanue miasMoin3a u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

HememOpaHHbIe OpraHOUIbI KIETKU

0.5

0.5

0.5

0.5



22

23

24

25

26
27
28

29

30

31

Ctpoenue u pyHKIUH s1pa 1

CpaBHHUTEIIbHAS XapAKTEPUCTHUKA KICTOK
sykapuort. JlabopaTopHas pabora
«/3yuenue CTpOCHHS KIIETOK Pa3IUnIHBIX
OpPTaHU3MOB»

ACCUMWJISIIVS U TUCCUMIISAIINS — JIBE
CTOpOHBI MeTaboM3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas padora
«/3yuenune KaTaIUTUIECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTtasa3bl)»

DepMEeHTaTUBHBINA XapaKTeP peaKIil

KJIETOYHOro MeTabosn3ma. JlabopatopHas

pabota «M3yuyenue GpepMeHTaTUBHOTO 1
paciiernyieHus epoKCcua BoI0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)»

benku-akTuBaTOpH! U OEIKU-UHTUOUTOPHI
ABTOTpO(HBIN THIT 0OMEHA BEUIECTB
doTtocuHTE3

Xemocunres. JlaboparopHas padota
«CpaBHeHHE TTPOIIECCOB (POTOCHHTE3A 1
XEMOCHHTE3a»

AHaspoOHBIe OpraHu3Mbl. Buabl
opoxenusi. JlaboparopHas pabota
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXaHUSD)

AdpoOHBIE OpPraHU3MBbL. JTarbl
SHEPTreTUYECKOro 0OMeHa

0.5

0.5

0.5



32

33

34

35

36

37

38

39

40

41

42
43

44

45

46

DOHeprusi MeMOpPaHHOTO TPaIUeHTa
npoToHoB. Cunrte3 AT®: pabora
npoTOHHON AT®-cuHTa3bI

Peakuuu MaTpUIHOI'O CUHTE3a

Tpanckpunuus — MaTpUYHBIA CUHTE3
PHK

Tpancnsauus u e€ srarbl

Konunposanue amunokuciot. Pois
pubocoM B OMOCHHTE3E OenKa
Opranuzanus reHoMa y mpoKapuoT u
AYKapHOT

MonekysipHbIe MEXaHU3MBbI SKCIIPECCHH
T€HOB y JyKapHoT

Bupycsl — BHekJIeTOUHbIE ()OPMBI KU3HU
u o0nuraTHble napa3utsl. [IpakTuyeckas
pabota «Co3iaHue MOJIeNId BUPYCay

BupycHsle 3a0051€BaHNs YellOBEKa,
KUBOTHBIX, PACTCHUI

HanoTtexHonoruu B 6MOJIOTHHU U
MEIULIIHE

JKv3HEHHBIN IHUKII KIETKU
Martpuusnsiii cuare3 JJHK

Xpomocowmsl. JITabopaTopHas paborta
«HM3yueHne XxpoMOCOM Ha TOTOBBIX
MHKpOIIperapaTax»

Jlenenue KJI€TKH — MHUTO3

Tumel kietok. KapuoknHes v IUTOKHHES.
Jlaboparopuas padbota «Habmonenue

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

Perynsuus >xM3HEHHOIO IIMKJIA KJIETOK
OpraHusMm Kak €1IMHOE LIEJI0€

Tkanu pacrenuil. Jlaboparopnas pabota
«3y4yeHue TkaHel paCTCHUIN

TkaHu )KUBOTHBIX U YEJIOBEKA.
JlaGopaTtopnas pabora «/3yueHue TkaHeu
KUBOTHBIX)»

Opranbl. CuCTEMBI OPTraHOB.
Jlabopartopnast pabota «3yuenue
OpraHOB IIBETKOBOTO PACTEHHSD»

Ornopa Tena opraHu3MoB
JIBrmKeHMe OpraHu3MoOB
IInranne opraHu3smMoB

IInTanne 1MO3BOHOYHBIX JKUBOTHBIX.
HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMA YCJIOBCKaA

JIpIxaHue opranu3smMoB

I[BIX&HI/IC IIO3BOHOYHBIX ) KUBOTHBIX 1
YCJIO0BCKa

TpaHCTIOPT BEIIECTB Y OPraHU3MOB

KpOBGHOCHaﬂ CHUCTEMA IMTO3BOHOYHBIX
JKHUBOTHBIX U YCJIIOBCKA

Beinenenue y opranu3MoB
3amuTa y OpraHu3MoB

HMMyHHafI CHUCTEMA YCJIOBCKaA

0.5

0.5

0.5



63

64

65
66
67

68

69

70

71

72

73

74

Pa3apakuMocCTh U perysnus y
OpraHu3MOB

['yMopanbHas peryssius U SHAOKpUHHAs
CHUCTEMa KUBOTHBIX U YeJIOBEKa

®opMbl pa3MHOXKEHHSI OPTaHU3MOB
[TonoBoe pa3MHOKEHUE
Meiios

["ameTorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«W3yuenue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy

I/IHI[I/IBI/I,Z[yaJIBHOG Pa3BUTHEC OPIraHU3MOB
— OHTOI'CHEC3

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

Poct Pa3sBUTHUC KUBOTHBIX.
JlabopartopHnas pabota «BrisBienue
MIPU3HAKOB CXOJICTBA 32O IbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

Pa3smMHOKEHME U pa3BUTHE PACTCHU.
Jlaboparopras padota «CtpoeHue
OpraHoOB Pa3MHOKEHHUS BBICIIIHUX
pacTeHuin»

HCTOpI/I}I CTAHOBJICHUA U PA3BUTHUA
FCHCTUKH KaK HAYKH

OCHOBHBIE IOHATHS U CUMBOJIBI
reretuku. JlaboparopHas padora

0.5

0.5

0.5

0.5



75

76

77

78

79

80
81
82
83

84

85

86

«/Ipo3oduina kak 00bEKT TeHETHUECKUX
UCCIIE0BaHUN

3aKOHOMEPHOCTH HACIEA0BaHUS
npu3HakoB. MoHOTHOpUAHOE
ckpeuuBanue. [Ipaktuueckas pabora
"N3y4yeHue pe3ysibTaToB
MOHOTUOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uis"

[TuTonOrN4ecKnue OCHOBBI
MOHOTUOPHUIHOTO CKpPEIUBAHUS
AHaM3UpyroIIee CKPEIUBAHNE.
Henonxoe nomuHupoBaHue
JurndpuaHoe cKpelnmBaHue.
[TpakTiueckas pabora «3yuenue
pe3yJIbTaTOB TUTHOPUIHOTO
CKpELMBAaHUA y IPO30(PHIIbD»
[{uTonornyeckre OCHOBBI AUTHOPHIHOTO
CKpEIINBAHUS

CueruieHHOE HaclleJOBAaHUE TPU3HAKOB
XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH
I'eneTuka nomna

I'eHOTHI KaK LIEJIOCTHAS CHCTEMA
I'eHeTYECKUI KOHTPOIIb Pa3BUTH
pacTeHM, )KUBOTHBIX U YEJIOBEKA
N3MeHunBOCTH ITpU3HAKOB. Buibl
U3MEHUYUBOCTH

MoaudukanroHHass ”3BMEHYUBOCTh

e

0.5

0.5



87

88

89

90

91

92

93

94

95

BapuauuoHHblid psl 1 BapualiOHHAS
KkpuBas. JlabopaTopHas pabora
«HMccnenoBanue 3aKkOHOMEPHOCTEN
MOAU(UKAITMOHHON U3MEHYMBOCTH.
[TocTpoeHre BapuallMOHHOTO psijia U
BapHAIlMOHHON KPHUBOII»

I'enoTunmueckass N3MEHIHUBOCTb.
KoMmb6unaTuBHasg H3MEHUYUBOCTD

MyTanunoHHast U3MEHYUBOCTD.
[TpakTuyeckas pabora «MyTanuu y
Tpo30¢uiIsl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTalMOHHOI'O
mnpomnecca. ONUreHETHKA U YITUTSHOMHUKA

I'eneruka yenoseka. [IpakTrnueckas
pabota «CocTaBieHue U aHAIIU3
POAOCIIOBHOM»

MeTto bl METUIIMHCKON T€HETUKHA

3HaueHHne MeﬂHHHHCKOﬁ T'CHCTUKH B
NpeaAOTBPAIICHNUU U JICUCHUU
TCHETHYECKUX 3a00JIeBaHUI YeIOBEKA

OCHOBHBIE IOHATHS CEIEKIHH.
JlaGopatopHnas pabora «l3yuenue copToB
KyJIbTYpPHBIX PACTEHHH U OPOA
JIOMAIITHUX KUBOTHBIX)

MeToapl CeNeKIIMOHHON paboTHI.

Jlaboparopnast pabota «3yuenue
METOIOB CEJICKITUH PACTCHUI

0.5

0.5

0.5

0.5

0.5



96

97

98

99

100
101

102

JloCTIKeHUs! CeNEeKIMU PACTCHUN 1
*KUBOTHBIX. [IpakTuyeckas pabora
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4eHHE U UCTI0Ib30BaHUE
TFEHETUYECKUX PECYPCOB

buotexHosiorust Kak Hayka u OTpacib
npousBojacTBa. [Ipaktuyeckas pabora
«M3yuenne 00beKTOB OMOTEXHOJIOTUI

OcHOBHBIC HaNPaBJICHUS CHHTETUICCKOM
onoJiornu

XpOMOCOMHAs ¥ T€HHAas1 UHXKEHEPUs
Menunuackre OMOTEXHOIOT NI

PesepsHblii ypok. IloBTopenue,
0000111eHKEe, CUCTEMATH3AIINAS 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

0.5

135



11 KITACC

Ne
n/n

10

11

Tema ypoka

OpontonuonHas Teopus Y. JlapBuna
JIBroKyLIMe CUIIBbI HBOJIIOLIMK BUIOB 110 Y.
HapBuny

bopn0a 3a cymiecTBoBaHue,
€CTECTBEHHbIN 1 UCKYCCTBEHHBIH 0TOOD
DopMUPOBAHHE CUHTETUYECKON TEOPHH
IBOJIIOLIMH

OTalbl 3BOJIIOIIMOHHOTO Mpoliecca:
MHUKPO3BOIIOIUS U MAKPOIBOJIIOLINS
[Tomynsiiust — saeMeHTapHas eIMHUIA
IBOJTIOINH

3aKOH reHeTUYEeCKOTo paBHOBecus JIk.
Xapau, B. BaiinOepra. JlabopaTopHas
pabora «BbisiBIeHUE U3MEHYUBOCTH Y
oco0eil oAHOrOo BUIa»

DnemMeHTapHbIC (HPAKTOPHI IBOITIOIUN

O ekt ocnoBarens. Ipdexrt
OyTBUIOYHOTO TOPJIBIIIKA

Murpanuu. M30151011 TOMYJIALMA:
reorpaduueckas, OnoIoruIecKas
EcrecTBeHHBII 0TOOp — HaNpPaBIAIOMINUN
(bakTop PBOIIIOIUU

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

0.5

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

[TonoBoit oT6OP

[Tprcnoco01eHHOCTh OPraHu3MOB Kak
pe3yIbTaT MUKPO3BOIIOLMH.
JlaGopatopHas pabora «3yuenue
apoMop(030B ¥ UIHO0AAANTALIMN Y
PaCTEHUN U KUBOTHBIX»

[Tpumeps! pucnocoOaeHui y
OpraHu3MoOB: MOpP(OJIOrHYECKHE,
¢du3nonoruueckue, GHOXUMUYECKHUE,
nosegeHuyeckue. JlaboparopHas pabota
«IIpucnocobiieHns: OpraHu3MoB U UX
OTHOCHUTEJIbHAs 1IEI1eCO00Pa3HOCTh»

Bup, ero kxputepun u CTpyKTYypa.
JlaGopatopHas paborta «CpaBHeHUE
BUJIOB TI0 MOP(OJIOTHYECKOMY
KPUTEPHIO»

CtpykTypa BUaa

Bunoobpa3oBanue kak pe3ynbraT
MHUKPOIBOJTFOITUN

CBs13b MUKPO?BOJIIOIIUHU U
SMUEMHUOIOTUU

MakposBosmonus. [laneonTtonornyeckue
METOJIbI U3YUYECHHS IBOTIOIIUN
buoreorpadudeckue METOABI N3ydCHUS
IBOJIIOLIUN

OMOPHOTIOTHUECKUE U CPABHUTENBHO-
MOP(}OIOTHYECKHUE METOIBI U3YUCHHS
IBOJIIOLIUN

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

MonexkyIsipHO-TeHETUUECKUE,
OMOXMMHYECKHE U MAaTEMaTHYECKNE
METO/BbI U3YUYEHUS IBOJIFOLIUN

OO1ye 3aKOHOMEPHOCTH HBOIIOLUH

AJnlanTMBHAS paauaIus.
HepaBHOMEpPHOCTH TEMIIOB DBOJIIOIIIH

Haquble THUIIOTEC3bI HpOI/ICXO)K,[[eHI/ISI
JKA3HU Ha 3emiie

I[OHay‘IHBIe MMPEaACTAaBICHHUA O
3apOXKACHUU KU3HU

OcHOBHBIE 3TaIbl HEOPraHUYECKOU
JBOJIIOLIMH

T'unotessl 3apOKACHUA )KU3HU

HcTtopust 3eMau 1 METOIbI €€ N3YUEeHHUS.

JlaGopaTtopHnas pabora «M3yuenue u
OIHCaHHEe UCKOITIAEMBbIX OCTATKOB
JPEBHUX OPTaHU3MOBY

HauanpHbie 3Tans! opraHun4eckoin
9BOJIIOLIUH

OBOIIOIUS 3YKApUOT

OCHOBHBIE 3TaIlbl HBOJIOLUH
pactutenbHoro mupa. [Ipaktuueckas
pabota «M3y4yeHne ocoOeHHOCTEH
CTPOCHUS PaCTCHUN Pa3HBIX OTAEIIOB)»

OCHOBHBIE 3TaNbl 3BOJJIIOIIUH XUBOTHOI'O

Mupa

0.5

0.5
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OBoronus )KUBOTHBIX. [IpakTHueckas
pabora «3yueHune ocobeHHOCTEH
CTPOCHUS MO3BOHOYHBIX JXKUBOTHBIX»

PazButue xu3Hu Ha 3emiie 1o 3pam u
nepuoiam

MaccoBble BEIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI POIILIOrO
CoBpeMEHHBIHN 3KOJOTNYECKUI KPU3UC,
€ro 0COOEHHOCTH

CoBpeMeHHas cucTeMa OpraHu4ecKoro
MPOILLIOTO

OCHOBHBIE CUCTEMATUYECKHUE TPYIIITHI
OpraHU3MOB

AHTpOIIOJIOTHS — HayKa O YeJIOBEKE
Pa3Butune npeacrasieHuit o
MPOUCXOKICHUH YETIOBEKA

Mecrto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
pabota «/3yuenne ocoOeHHOCTEH
CTPOEHHS CKeJIeTa YeNIOBEeKa, CBSI3aHHBIX
C IPSIMOXOKICHHEM»

JIBuoKylIre Cuiibl aHTpOIoreHe3a

COOTHOILIEHAE OUOJIOTHYECKUX U

COLMAJIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E

OCHOBHBIE CTaJIM AHTPOIIOTE€HE3a
TTaneorenernka 1 majeoreHOMHMKa

9BOJ’IIOI_II/IH COBPCMCHHOTI'O YCJIOBCKA

0.5

0.5
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Uenoseueckue pacol. [IpakTuyeckas
pabora «M3yueHue s3KOI0rHYECKUX
ajanTanuil 4eJIOBEKa

MC)KI[I/ICI_II/IHHI/IHapHBIe METO/bI
AHTPOIIOJIOTUHA

3apoxaCHUE U PA3BUTHE IKOJIOTHH

Mertoas! 3konoruu. JlabopaTopHas
pabora «M3yueHne MeTo10B
IKOJIOTHYECKUX HCCIICIOBAHHI

3HaueHUE YKOJIOTHUCCKUX 3HAHUI JJIA
YCJIO0BCKa

DKkosorudeckue GpakTopsl

Abuotnueckue (axropsl. CBeT Kak
sKoJoruueckuit gpaxrop. JlaboparopHas
pabota «BrisiBIeHHE TPUCTIOCOOTEHUH
OpPTaHU3MOB K BITUSTHHIO CBETa»

AbuoTtnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.
JlaGopaTtopHnast pabota «BrisBienue
pUCTOCOOICHNH OPraHU3MOB K
BIIMSTHUIO TEMITEPATyPhD»
Abuotnueckue (axkropsl. BraxkHocTh
KaK 3KOJIOTHYECKHUI pakTop.
JlaGopaTopHas paboTa « AHATOMHUYECKHE
O0COOEHHOCTH PAaCTEHHUM U3 pa3HbIX MECT
oOuTaHUS»

Cpenpl 0OuTaHNs OPraHU3MOB

buonornyeckue puTMbl

0.5

0.5

0.5

0.5

0.5
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XKuznennsie popMbl OpraHu3MOB
buoTtnueckue haxkTopsl

3HaueHne OMOTHYECKUX B3aUMOIECHCTBUI
JUTSI CYIIECTBOBAHUS OPTAaHU3MOB B CpeJie
oboHuTaHus

DKOJOTUYECKUE XapaKTePUCTUKU

MO JISIITAH

OCHOBHBIE IIOKA3aTEIH MOMYJIALNY:
YHCJICHHOCTb, INIOTHOCTb, BO3PACTHAs U
H0JIOBasi CTPYKTYpa

OCHOBHBIE TIOKA3aTENN TOMYJISIINN:
POKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUN

DKojoruyeckasi CTpyKTypa MOIyJIALIun
JluHaMuKa Nomyssiuuu U €€ peryisims

KpI/IBBIG pocCTa YMCJICHHOCTH TTOITYJISAINN.
KpI/IBI)Ie BBIDKMBaHU S

DKosoruyeckast HUIIa BUAA.
JlaGopatopHas paboTa
«IIpucnocobyieHust ceMsiH pacTeHHUM K
pacceIeHuIo»

Bun xak cucrema nonynsuun

3aKOHOMEPHOCTH MOBEAECHUS U MUTpAIU
YKUBOTHBIX

Coo0111ecTBO OpraHu3MOB — OHOIIEHO3
DKoCHCTEMa KaK OTKPBITasi CHCTEMa

KpyroBopoT BeliecTB 1 NOTOK 3HEPTUHU B
HKOCHCTEME

0.5
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OCHOBHBIE TIOKA3aTEeIN IKOCUCTEMBI
OKosornyeckue NupaMuibl

N3meneHust cooOIECTB — CYKIIECCHH
[Tpupoanble 3KOCHCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOpE U
OKEaHOB

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTEIEH, ITyCThIHb
AHTpPOIIOr€HHBIE SKOCUCTEMBI
VYpb6oskocucremsl. [IpakTrueckas padota
«M3y4eHue u onucaHue
ypOOIKOCUCTEMBD»

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB
B DKOCUCTEMaX

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN
Pa3HbIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOITYJISITUIOHHOM U
9KOCHUCTEMHOM YPOBHSX

buochepa — obmermnanerapHas
oboouka 3emau

VYuenue B. U. Bepnazackoro o 6uocdepe

3aKOHOMEPHOCTH CYIIIECTBOBaHMS
ouocdepsl

KpyroBopoTs! BemiecTs u
OMOTEOXUMHUYECKUE TUKITBI
3oHanbHOCTH Onochepsl. OCHOBHbIE
OHOMBI CyIIN

0.5
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YcroitunBocTh 6Hochepsl
DKOJIOTHYECKUE KPUZHUCHI U UX PUIUHBI
Bo3neticTBue yenoBeka Ha Ouocdepy
AHTpPOINOreHHOE BO3JICHCTBUE HA
PACTUTEINIbHBIN U )KUBOTHBIA MUP
OxpaHna npupo/isl

OCHOBHBIE IPUHIIUIIBI YCTOMUHUBOTO

Pa3BUTHA YCJIOBCUCCTBA U IIPUPOJbI

PanmonansHo€ MpUpOAONOIB30BaHNE U
COXpaHEeHHEe OMOJIOTHYECKOr0
pa3zHooOpasus 3emiu

O6006menue mo Teme « MHUKPOIBOTIOIUS
" €€ pe3yJIbTaThD»

O6o00611eHne 110 TeMe «MaKpOIBOIIOLUS
U €€ pe3yJIbTaTh»

O6o006menue no Teme «IIponucxoxaeHne
Y pa3BUTHE KU3HHU HA 3eMIIe)
O606menne no Teme «IIpoucxoxaeHue
YeJI0BEKa — AaHTPOITOTEHE3)

O6o00611eHne 10 TeMe «DKOJIOTHS — HayKa
0 B3aMMOOTHOIICHUSAX OPTraHU3MOBY
O606menue o reMe «OpraHu3mMsbl U
cpena oOuTaHHs»

O06o061mIeHne 110 TeMe «DKOJIOTHS BUIIOB U
MO IS

O606menne o Teme «buocgepa —
rI100ambHas IKOCHCTEMAY)



OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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